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Appendix 4-1. Water Quality Data for Station CG-1, RBOSC MDP Aquatic
Monitoring Study, 1981

Parameter!/ April July October

Calcium (Ca) 81.0 82.0 76.0

Magnesium (Mg) 80.0 69.0 70.0

Sodium (Na) 160 170 170

Potassium (K) 1.27 1.36 1.34

Iron (Fe) <0.05 <0.05 <0.05

Bicarbonate (HCO3) 582 567 567

Carbonate (CO3)

Hydroxide (OH)

<1 <1 <1

<0.5 <0.5 <0.5

Sulfate (SO4) 387 359 386

Chloride (CI) 9.52 9.70 12.0

Total Dissolved Solids (TDS) 1052 1046 1060
Total Suspended Solids (TSS) 18 37 NA 2/

Total Alkalinity (as CaC03) 496 485 479
Total Hardness (as CaC03) 531 NA NA

Total Phosphate (PO4-P) <0.01 0.01 0.07

Ammonia (NH3-N) 0.23 0.04 <0.01

Nitrate (NO3-N)

Fluoride (F)

NA <0.1 0.1

3 0.35 0.71

Bromide (Br) <0.01 NA <2

Dissolved Organic Carbon (DOC) 0.46 3 19

Arsenic (As) <0.0003 <0.01 <0.01

Boron (B) <0.1 0.23 0.44
Mercury (Hg) <0.01 <0.0003 <0.0003
Molybdenum (Mo) <0.1 <0.1 <0.3

Selenium (Se) <0.5 <0.01 <0.01

Silica (Si02 )

Vanadium (V)

NA 14 . 21

NA <0.5 <0.5

Aluminum (Al

)

NA NA <0.1

Barium (Ba) NA NA <0.1

Beryllium (Be) NA NA <0.01

Bismuth (Bi) NA NA <0.01

Cadmium (Cd) NA NA <0.01

Chromium (Cr) NA NA <0.01

Copper (Cu) NA NA <0.01

Gallium (Ga) NA NA <0.5

Germanium (Ge) NA NA <0.1

Lead (Pb) NA NA <0.05

Lithium (Li) NA NA 0.21
Manganese (Mn) NA NA 0.10
Nickel (Ni) NA NA <0.05

Strontium (Sr) NA NA 1.74
Titanium (Ti) NA NA <0.5

Zinc (Zn) NA NA <0.01

Zirconium (Zr) NA NA <10

Gross Alpha (pCi/1

)

NA NA 13

Gross Beta (pCi/1) NA NA 27

Cation/anion (meq/meq) 0.99 1.01 0.97

y Concentration
±f Not analyzed.

of dissolved fraction in mg/1 unless otherwise noted.



Appendix 4-1. Water Quality Data for Station YC-1, RBOSC MDP Aquatic
Monitoring Study, 1981

Parameter!/ April July October

Calcium (Ca) 140 102 83.0
Magnesium (Mg) 160 98.0 82.0
Sodium (Na) 220 230 200
Potassium (K) 1.70 2.70 2.70
Iron (Fe) <0.05 <0.05 <0.05
Bicarbonate (HCO3) 686 613 500
Carbonate (CO3)

Hydroxide (OH)

<1 1.21 <1

<0.5 <0.5 <0.5
Sulfate (SO4) 713 571 549
Chloride (CI) 131 17.9 15.9
Total Dissolved Solids (TDS) 1728 1350 1252
Total Suspended Solids (TSS) 11 42 NA 1/
Total Alkalinity (as CaC03) 594 542 427
Total Hardness (as CaCOs) 1008 NA NA
Total Phosphate (PO4-P) <0.01 0.04 0.06
Ammonia (NH3-N) 0.09 0.03 <0.01
Nitrate (NO3-N)

Fluoride (F)

<0.01 <0.1 0.2
0.18 0.15 0.45

Bromide (Br) NA NA <2

Dissolved Organic Carbon (DOC) 8 10 9

Arsenic (As) <0.01 <0.01 <0.01
Boron (B) 0.67 0.20 1.22
Mercury (Hg) 0.0006 <0.0003 <0.0003
Molybdenum (Mo) <0.1 <0.1 <0.3
Selenium (Se) <0.01 <0.01 <0.01
Silica (Si02) 21 12 17

Vanadium (V) <0.5 <0.5 <0.5
Aluminum (Al) NA NA <0.1
Barium (Ba) NA NA <0.1
Beryllium (Be) NA NA <0.01
Bismuth (Bi) NA NA <0.01
Cadmium (Cd) NA NA <0.01
Chromium (Cr) NA NA <0.01
Copper (Cu) NA NA <0.01
Gallium (Ga) NA NA <0.5
Germanium (Ge) NA NA <0.1
Lead (Pb) NA NA <0.05
Lithium (Li) NA NA 0.24
Manganese (Mn) NA NA <0.01
Nickel (N1) NA NA <0.05

Strontium (Sr) NA NA 1.77
Titanium (Ti) NA NA <0.5

Zinc (Zn) NA NA <0.01

Zirconium (Zr) NA NA <10

Gross Alpha (pCi/1) NA NA 10

Gross Beta (pCi/1

)

NA NA 15

Cation/anion (meq/meq) 1.01 1.04 1.00

}J Concentration of dissolved fraction in mg/1 unless otherwise noted.
£/ Not analyzed



Appendix 4-1. Water Qual ity Data for Station YC-2, RBOSC MDP Aquatic
Moni tori ng Study, 1981

Parameter!/ April July October

Calcium (Ca) 63.0 47.0 51.0

Magnesium (Mg) 270 182 130

Sodium (Ma) 430 443 410

Potassium (K) 3.10 2.50 7.00

Iron (Fe) <0.05 <0.05 <0.05

Bicarbonate (HCO3) 1027 976 754

Carbonate (CO3) 1.21 2.40 <1

Hydroxide (OH) <0.5 <0.5 <0.5

Sulfate (SO4) 1195 1025 912

Chloride (CI) 31.9 30.1 39.8

Total Dissolved Solids (TDS) 2584 2267 2084
Total Suspended Solids (TSS) 6 34 NA 1/
Total Alkalinity (as CaC03) 891 867 637

Total Hardness (as CaC03) 1268 NA NA

Total Phosphate (PO4-P) 0.03 0.07 0.08
Ammonia (NH3-N) 0.26 0.03 0.11

Nitrate (NO3-N)

Fluoride (F)

<0.01 <0.1 0.2
0.31 0.40 0.55

Bromide (Br) NA NA <2

Dissolved Organic Carbon (DOC) 9 14

Arsenic (As) <0.01 <0.01 <0.01

Boron (B)
'

0.65 0.26 0.79

Mercury (Hg) <0.0003 <0.0003 <0.0003
Molybdenum (Mo) <0.1 <0.1 <0.3

Selenium (Se) <0.01 <0.01 <0.01

Silica (SiO?)

Vanadium (V)

17 5 10
<0.5 <0.5 <0.5

Al umi num (Al

)

NA NA <0.1

Barium (Ba) NA NA <0.1

Beryllium (Be) NA NA <0.01

Bismuth (B1) NA NA <0.01

Cadmium (Cd) NA NA <0.01

Chromium (Cr) NA NA <0.01

Copper (Cu) NA NA <0.01

Gallium (Ga) NA NA <0.5

Germanium (Ge) NA NA <0.1

Lead (Pb) NA NA <0.05

Lithium (Li) NA NA 0.25
Manganese (Mn) NA NA <0.01

Nickel (Ni) NA NA <0.05

Strontium (Sr) NA NA 3.41
Titanium (Ti) NA NA " <0.5

Zinc (Zn) NA NA <0.01

Zirconium (Zr) NA NA <10

Gross Alpha (pCi/1

)

NA NA 9

Gross Beta (pCi/1) NA NA 23

Cation/anion (meq/meq) 1.04 0.96 0.97

y Concentration of dissolved fraction 1n mg/1 unless otherwise noted.
£/ Not analyzed



Appendix 4-1. Water Quality Data for Station YC-3, RBOSC MDP Aquatic
Monitoring Study, 1981

Parameter!./ April July October

Calcium (Ca) 36.0 25.0 30.0
Magnesium (Mg) 140 100 110
Sodium (Na) 820 766 780
Potassium (K) 3.10 3.30 4.50
Iron (Fe) <0.05 <0.05 <0.05
Bicarbonate (HCO3) 1522 1490 1593

Carbonate (CO3) 7.12 9.73 9.61
Hydroxide (OH) <0.5 <0.5 <0.5

Sulfate (SO4) 909 625 749

Chloride (CD 118 121 141

Total Dissolved Solids (TDS) 2736 2420 2605
Total Suspended Sol Ids (TSS) 4 63 NA J/
Total Alkalinity (as CaC03) 1402 1419 1499
Total Hardness (as CaCOa) 666 NA NA

Total Phosphate (PO4-P) <0.01 0.03 0.06
Ammonia (NH3-N) 0.11 0.03 <0.01
Nitrate (NO3-N)

Fluoride (F)

0.16 <0.1 0.2
0.76 1.33 2.25

Bromide (Br) NA NA <2

Dissolved Organic Carbon (DOC) 12 6 9

Arsenic (As) <0.01 <0.01 <0.01

Boron (B) 0.68 0.34 0.52
Mercury (Hg) <0.0003 <0.0003 <0.0003
Molybdenum (Mo) <0.1 <0.1 <0.3

Selenium (Se) <0.01 <0.01 <0.01

Silica (SIO2)

Vanadium (V)

8 5 6

<0.5 <0.5 <0.5

Aluminum (A!) NA NA <0.1

Barium (Ba) NA NA <0.1

Beryllium (Be) NA NA <0.01

Bismuth (B1) NA NA <0.01

Cadmium (Cd) NA NA <0.01

Chromium (Cr) NA NA <0.01

Copper (Cu) NA NA <0.01

Gallium (Ga) NA NA <0.5

Germanium (Ge) NA NA <0.1

Lead (Pb) NA NA <0.05

Lithium (L1) NA NA 0.44

Manganese (Mn) NA NA <0.01

Nickel (Ni) NA NA <0.05

Strontium (Sr) NA NA 2.60

Titanium (T1) NA NA <0.5

Zinc (Zn) NA NA «0.01
Zirconium (Zr) NA NA <10

Gross Alpha (pCi/1

)

NA NA 33

Gross Beta (pCi/1) NA NA 91

Cation/anion (meq/meq) 1.04 1.04 0.97

1/ Concentration of dissolved fraction in mg/1 unless otherwise noted.

£/ Not analyzed



Appendix 4-1. Water Quality Data for Station WR-1, RBOSC MDP Aquatic
Monitoring Study, 1981

Parameter!/ April July October

Calcium (Ca) 50.0 63.0 61.0
Magnesium (Mg) 11.0 25.0 24.0

Sodium (Na) 20.0 47.0 43.0

Potassium (K) 1.12 1.55 1.63

Iron (Fe) <0.05 <0.05 <0.05

Bicarbonate (HCO3) 123 196 134

Carbonate (CO3)

Hydroxide (OH)

<1 2.41 <1

<0.5 <0.5 <0.5

Sulfate (SO4) 92.2 149 206

Chloride (CI) 17.4 30.1 28.4
Total Dissolved Sol Ids (TDS) 276 486 465

Total Suspended Sol Ids (TSS) 14 58 na!/

Total Alkalinity (as CaC03) 130 210 117

Total Hardness (as CaC03) 170 NA NA

Total Phosphate (PO4-P) <0.01 <0.01 0.06

Ammonia (NH3-N) 0.18 0.03 <0.01

Nitrate (NO3-N)

Fluoride (F)

<0.01 <0.1 0.1
0.11 0.16 0.32

Bromide (Br) NA NA <2

Dissolved Organic Carbon (DOC) 6 <3 16

Arsenic (As) <0.01 <0.01 <0.01

Boron (B) 0.31 0.18 0.70
Mercury (Hg) <0.0003 <0.0003 <0.0003

Molybdenum (Mo) <0.1 <0.1 <0.3

Selenium (Se) <0.01 <0.01 <0.01

Silica (SiO?)
Vanadium (V)

11 8 13

<0.5 <0.5 <0.5

Aluminum (Al

)

NA NA <0.1

Barium (Ba) NA NA <0.1

Beryllium (Be) NA NA <0.01

Bismuth (Bi) NA NA <0.01

Cadmium (Cd) NA NA <0.01

Chromium (Cr) NA NA <0.01

Copper (Cu) NA NA <0.01

Gallium (Ga) NA NA <0.05

Germanium (Ge) NA NA <0.1

Lead (Pb) NA NA <0.05

Lithium (Li) NA NA 0.16

Manganese (Mn) NA NA <0.01

Nickel (N1) NA NA <0.05

Strontium (Sr) NA NA 0.45

Titanium (Ti) NA NA <0.5

Zinc (Zn) NA NA <0.01

Zirconium (Zr) NA NA <10

Gross Alpha (pCi/1) NA NA

Gross Beta (pCi/1

)

NA NA 5

Cation /an ion (meq/meq) 0.99 1.01 1.00

}l Concentration of dissolved fraction in mg/1 unless otherwise noted.
£/ Not analyzed



Appendix 4-1. Water Quality Data for Station WR-2, RBOSC MDP Aquatic
Monitoring Study, 1981

Parameter*/ April July October

Calcium (Ca) 50.0 63.0 50.0
Magnesium (Mg) 12.0 25.0 55.0
Sodium (Na) 26.0 47.0 330
Potassium (K) 1.15 1.55 3.10
Iron (Fe) <0.05 <0.05 <0.05
Bicarbonate (HCO3) 120 196 763
Carbonate (CO3)

Hydroxide (OH)

<1 2.41 <1

<0.5 <0.5 <0.5
Sulfate (SO4) 122 146 320
Chloride (CI) 15.1 30.1 75.2
Total Dissolved Solids (TDS) 284 470 1228
Total Suspended Solids (TSS) 13 72 na!/
Total Alkalinity (as CaCOa) 118 210 644
Total Hardness (as CaC03) 174 NA NA

Total Phosphate (PO4-P) <0.01 <0.01 0.07
Ammonia {NH3-N) 0.15 0.03 <0.01
Nitrate (NO3-N)

Fluoride (F)

0.03 <0.1 0.2
0.09 0.15 0.99

Bromide (Br) NA NA <2

Dissolved Organic Carbon (DOC) <3 3 8

Arsenic (As) <0.01 <0.01 <0.01
Boron (B) 0.27 0.22 1.12
Mercury (Hg) <0.0003 <0.0003 <0.0003
Molybdenum (Mo) <0.1 <0.1 <0.3
Selenium (Se) <0.01 <0.01 <0.01
Silica (Si02 )

Vanadium (V)

11 8 10

<0.5 <0.5 <0.5
Aluminum (Al

)

NA NA <0.1

Barium (Ba) NA NA <0.1

Beryllium (Be) NA NA <0.01

Bismuth (Bi) NA NA <0.01

Cadmium (Cd) NA NA <0.01

Chromium (Cr) NA NA <0.01
Copper (Cu) NA NA <0.01

Gallium (Ga) NA NA <0.5

Germanium (Ge) NA NA <0.1

Lead (Pb) NA NA <0.05

Lithium (Li) NA NA 0.29

Manganese (Mn) NA NA <0.01

Nickel (Ni) NA NA <0.05

Strontium (Sr) NA NA 1.28

Titanium (T1) NA NA <0.5

Zinc (Zn) NA NA <0.01

Zirconium (Zr) NA NA <10

Gross Alpha (pCi/1

)

NA NA

Gross Beta (pCi/1) NA NA 23

Cation/anion (meq/meq) 0.95 1.02 1.02

y Concentration of dissolved fraction in mg/1 unless otherwise noted.

zf Not analyzed



APPENDIX 4-2

Biotic Components Data and Analyses





APPENDIX 4-2.1

Species Composition of Periphyton at Each Sampling
Station for all Sampling Periods in 1981
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APPENDIX 4-2.2

Seasonal Changes in Periphyton Species
Composition at Each Sampling Station in 1981
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APPENDIX 4-2.3

Periphyton Enumeration Data for all

Stations by Sampling Date for 1981
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APPENDIX 4-2.5

Statistical Analysis of the 1979-1981
RBOSC Periphyton Densities



CLASS

YEAR

S E A S C V

STATION

F 1 FLANCQ GIL SHALE CG V I-A!VY

AGOATIC ECOLOGY MONITORING PROGRAM

ThREE-WAY tfTXED w OOFL ANALYSIS OF VARIA\CF
CCWPARIMP PtRIPHYTGN DENSITY FSTI'-'ATES

GENERAL LINEAR MODELS PROCEDURE

CLASS LEVEL INFORMATION

LEVELS VALUfS

3 197" 19H0 19T1

1 FALL SPRING SUMMER

n CORRAL OULCH - 1 jhlTE RIVEK - 1 WHITf. RIVER - 2

YELLOW CREEK - 1 YELLOW C*>EEK - 2 YELLOW CPEEK - 3

NUMBER OF GESERVATIGNS IN DATA SET = 2302

note: all dependent variables are consistent with rcspect to the
presence or arsencf of missing values. however t g\ly 2301
observations .in lata set can ~f used in this analysts.



RIO ?LANCO OIL SHALE COMPANY
AQUATIC ECOLOGY MONITORING PROGRAM

THREE-WAY FIXED MODEL ANALYSIS IF VARIANT
COMPARING PERIPrsYTON OENSITY ESTIMATFS

GENERAL LINEAR MODELS PROCEDURE

DEPENDENT VARIABLE! DENSITY

SOURCE DF

MODEL 41

ERROR 2259

CORRECTED TOTAL 230C

SUM OF SQUARES

?625R6 C 6. 87487316

605405680. 111532RC

641664376.98n4C600

MEAN SGUARE

884358 .46C36276

267997.20235128

MODEL F = 3.30 PR > F = 0.0001

R-SGUARE

0.056507

C.V.

^60.7696

STD DEV

517.6844b215

CENSITY MEAN

112.35213b75

SOURCE

YEAR
SEASON
STATION
YEAO*SEASCN
YEAP*STATIOM
SEASON*STATION
YEAR*SEASGN*STATION

DF

4

6

ir

12

TYPE T SS F VALUE PR > F

5963241.80141323 11.13 - 0.CC01
1456364. 57864C53 2.72 0.0663
1954 026.81110686 1.46 0.1991
2244886.23941154 2.0=! 0.0791
7615374.53457420 4.74 - 0.0001
45H4786. 46423245 1.71 0.0728
12440016.4454^432 3.87 - C.0001



CLASS

STATION

SEASON

LEVELS

6

RIP fLANCO OIL SHALE COMPANY
AdUATIC ECOLOGY MONITORING ^ROGhAM

TWO-WAY MODEL I ANALYSIS OF VARIANCE
COMPARING PERIPHYTON DENSITY ESTIMATES

GENERAL LINEAR MOOELS PROCEDUPE

CLASS LEVEL INFORMATION

VALUES

CORRAL GULCH - 1 WHITE RIVER - 1 WHITF RIVER - 2

YFLLCW CREEK - 1 YELLOW CFEEK - 2 YLLLOW CREEK - 3

FALL SPRING SUMMER

NUMBER CF OBSERVATIONS IN DATA SET = 855

NOTE: ALL DEPENDENT VARIABLES ARE CONSISTENT WITH RESPECT TO THE
PRESENCE GP ABSENCE OF MISSING VALUES. HOwEVER* ONLY 854
OBSERVATIONS IN DATA SET CAN BE USED IN THIS ANALYSIS.



HIO FLANCC OIL SHALE COMPANY
AQUATIC ECOLCCY MONITORING PROGRAf

TWO-WAY V.OLEL 1 ANALYSIS OF VARIANCE
COMPARING PERIPHYTON DENSITY ESTIMATES

GENERAL LINEAR MODELS PROCEDURE

DEPENDENT VARIABLE: DENSITY

SOURCE DF

MODEL 17

ERROR 836

CORRECTED TOTAL 853

SUM OF SGU4RES

1860117.58947557

277709782. 223374C0

279569899.81784957

MEAN SQUARE

109418.68173386

332168.73472294

MODEL F = 0.33 PR > F = 0.9^51

R-SGUARE

0.006653

C.V.

323.0430

STD DEV

576.35Rlb531

DENSITY MEAN

178.41530055

SOURCE

STATION
SEASON
STATION*SEASON

DF

1C

TYPE I SS F VALUE PR > F

977231.75918603 0.59 0.7115
35042. 66105132 0.05 0.9436

347843.16^23817 0.26 0.9900



RIO BLANCO OIL SHALE COMPANY
ACUATIC LCOLCCY MONITORING PROGRAM

CNE-UAY MOOEL I ANALYSIS OF VARIANCE
COMPARING PERIPHYTON DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=CORRAL GULCH - 1

GEimERAL LINEAR MODELS PROCtDURF

CLASS LEVEL INFORMATION

CLASS LEVELS VALUES

SEASON 3 FALL SPRIfG SUMMER

NUMPFR OF OBSERVATIONS IN BY GhOUP = 9b



MO tLANCU OIL SHALE COMPANY
AQlATIC ECOLOGY MONITORING PROGRAM

ONE-UAY MODEL I ANALYSIS OF VARIANCE
COMPARING PLRIPHYTON DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1901
STATION=CORRAL GULCH - 1

GENERAL LINEAR MODELS PROCEDURE

DEPENDENT VARIABLE: DENSITY

SOURCE CF

MODEL ?.

ERRCF 93

CORRECTED TOTAL 95

SUM OF SGUARES

20970?. 61914012

4172500*. 02900793

41934710. 64814806

MEAN SCUARE

104551.309*7006

448656. 0CC31191

MOCEL F = 0.23 PR > F = 0.7921

R-SOUAPE

. 5 C 1

C.V.

:57.b535

STD DEV

669.81788593

DENSITY MEAN

260 .06944444

SOURCE

SEASON

CF TYPE I SS

209702.61914012

F VALUE

0.23

PR > F

0.7921



RIG f?LAI\iCO OIL SHALE COMPANY
AGLATIC ECOLOGY MONITORING PROGRAM

ONE-WAY NOEEL I ANALYSIS OF VARIANCE
COMPARING PERIPHYTON DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=YELLOW CREEK - 1

GENERAL LINEAR MODELS PROCEDURE

CLASS LEVEL INFORMATION

CLASS LEVELS VALUES

SFASGN 3 FALL SPRING SUMMER

NUMBER CF OBSERVATIONS IN BY GROUP = 143



RIO DLANCO OIL SHALE COMrANY
ASIATIC ECOLOGY MONITORING PROGRAM

ONE-'-AY VOTEL I ANALYSIS OF VARIANCE
COMPARING PERIPHYTON DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=YELLOW CFEEK - 1

GENERAL LINEAR MODELS PROCEDURE

DEPENDENT VARIABLE! DENSITY

SOURCE CF

VCCEL 2

ERROR 140

CORRECTED TCTAL 142

SUM OF SOUARLS

471H2. 5049-501

49855272.81746017

49902455. 32245518

MEAN SCUARE

23591.25249750

356109. C 155529

MODEL F = 0.07 PR > F = 0.9359

R-SQUARE

0.000945

c.v.

335.0654

STC DEV

59*. 74876753

DENSITY MEAN

178.08657809

SOURCE

SEASON

CF

2

TYPE I SS

47162.50499500

F VALUE PR>F

0.07 0.9359



RIC fcLANCC OIL SHALE COMPANY
AQUATIC ECOLOCY M CNITGPING PROGPAfl

GNE-*AY YODEL I ANALYSIS OF VARIANCE
COMPARING PERIPHYTON DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=YELLOW CREEK - 2

GENERAL LINEAR MOCELS PROCEDURE

CLASS LEVEL INFORMATION

CLASS LEVELS VALUES

SEASON 3 FALL SPRING SUMMEK

NUM&ER CF OESERVATIONS IN BY CROUP = 154



RIO r LANCO OIL SHALE COMPANY
AQUATIC ECOLOGY MONITORING PROGRAM

GNE-»AY KODEL I ANALYSIS OF VARIANCE
COMPARING PERIPHYTON DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=YELLOW CREEK - 2

GENERAL LINEAR MODELS PROCEDURE

DEPENDENT VARIABLE: DENSITY

SOURCE DF

MODEL 2

ERRHR 151

CORRECTED TOTAL 153

SUM CF SQUARES

<+08475 .992C C'2G2

5174C5ef .C5b96897

52149062. 04°0r 198

MEAN SQUARE

204237. 9"fcG4651

342652. 88779450

MODEL F = 0.60 PR > F = C.5523

R-SCUARE

0.007833

C.V.

401.2447

STD CEV

585.3656C1S2

TENSITY MEAN

145.88744589

SCURCE

SEASON

CF TYPE I SS

408475. 9920 Q 301

F VALUE PR > F

0.6C 0.5523



PIC v l A N r OIL SHALE COMPANY
ftQUATIC ECOLOGY MONITORING rROGRAM

ONE-WAY MODEL I ANALYSIS OF VARIANCE
COMPARING PER1PHYT0N DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=YELLCW CREEK - 3

GENERAL LINEAR MODELS PROCEDURE

CLASS LEVEL INFORMATION

CLASS LEVELS VALUES

SEASON 3 FALL SPRING SUHMEP

NUMBER CF OBSERVATIONS IN BY GROUP = 110



RIG h L A NC OIL SHALE COMPANY
AGLAT1C ECOLOGY MONITORING PROGRAM

ONE-WAY MODEL I ANALYSIS OF VARIANCE
COMPARING PERIPHYTON OENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=YELLOY CREEK - 3

GENERAL LINEAR MODELS PROCEDURE

DEPENDENT VARIABLE! DENSITY

SOURCE DF

MODEL 2

ERROR 107

CORRECTED TOTAL 109

SUM OF SQUARES

110153.41321714

43183179.92011612

43293333.33333326

MEAN SGUARE

55076. 7C660357

403581 .12074875

MODEL F = 0.14 PR > F = 0.8726

R-SGUARE

0.002544

C.V.

317.6402

STD DEV

635.28034815

L'ENSITY MEAN

200.00000000

SOURCE

SEASON

DF TYPE I SS F VALUE PR > F

110153.41321714 0.14 C.8726



RIO t-LANCO CIL SHALE CC-'f-'ANY

aCUATIC ECOLOGY MONITORING PPO&KAH

ONE-WAY MODEL I ANALYSIS OF i/AKIANCE
COMPARING PERIPHYTCN DENSITY LSTIMATES

AT EACH STATION SAMPLED IN 1981
STATI0N=WKITE RIVER - 1

GENERAL LINEAR MODELS PROCCDUKt

CLASS LLVEL INFORMATION

CLASS LEVELS VALUES

SEASON 5 FALL SPRING SUMMER

NUMBER CF OBSERVATIONS IN BY GROUP = 1 1* 1



RIG l-LANCO OIL SHALL CUfct-ANY

AU.'ATIC ECOLOGY KOMTORING PROGbAM

CNE-*AY MODEL I ANALYSIS OF VARIANCE
COMPARING PER I PHY TOM DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATTON=WHITE RIVER - 1

GENERAL LINEAR MODELS PROCEDURE

DEPENDENT VARIABLE: DENSITY

SOURCE CF

MOCEL 2

ERROR
' 17P

CORRECTED TOTAL 1*0

SUM OF SCU4RES

66006.6301*468

40214263.47417373

40300270.10435841

MEAN SQUARE

43C03. 31509234

225922.82850659

MODEL F = 0.1 PR > F = 0.8268

R-SGUARE

0.00213*

c.v.

311.7092

STD DEV

475.31340030

DENSITY MEAN

152.46618785

SOURCE

SEASON

DF

2

TYPE I SS

86006.63018468

F VALUE

0.19

FR > F

0.8268



KIO ELANCO CIL SHALE COKPANY
A&UATIC ECOLOGY MONITORING PROGRAM

CNE-t%AY f^OCEL 1 ANALYSIS CF VARIANCE
COMPARING PERIPHYTON DENSITY ESTIVATES

AT EACH STATION SAKFLED IN 1961
STATION=WHITE RIVER - 2

GENERAL LINEAR MODELS PROCEDURE

CLASS LEVEL INFORMATION

CLASS LEVELS VALUES

SEASON "5 FALL SPRING SUMMER

NUMEER CF RESERVATIONS IN rtY GROUP = 170



RIO t-LANCC OIL SHALE COMPANY
ACUATIC ECOLOGY MONITORING F-RCGRAM

ONE-* AY MOEtL I ANALYSIS OF VARIANCE
COMPARING PERIPHYTON DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1961
STATION=WHITE RIVER - 2

GENERAL LINEAR MOCELS PROCEDURE

OEPEfDENT VARIABLE: CENSITY

SOURCE DF

MOOEL ?

ERROR 167

CORRECTED TOTAL 1*9

SUM OF SQUARES

21364.67065942

50991471.93064765

51012636.60130707

MEAN SOUARE

10682.33532^71

305336.15527334

MODEL F = 0.03 PR > F = 0.9656

R-SGUARE

0.000^1 C

c.v.

314.5232

ST3 DEV

552.57411745

TENSITY MEAN

175.66627451

SOURCE

SEASON

LF TYPE I SS

21364. 67C65942

F VALUE PR > F

0.03 0.9b56





APPENDIX 4-2.6

Taxonomic Composition of Benthic Macroinvertebrates at Each
Sampling Station for all Sampling Periods in 1981
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APPENDIX 4-2.7

Seasonal Changes in Benthic Macroinvertebrate
Taxonomic Composition at Each Sampling

Station in 1981
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APPENDIX 4-2.8

Benthic Macroinvertebrate Enumeration Data for
all Stations by Sampling Date for 1981
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APPENDIX 4-2.9

Benthic Macroin vertebrate Density and Diversity Calculations
for all Stations by Sampling Date for 1981
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APPENDIX 4-2.10

Statistical Analysis of the 1979-1981 RBOSC
Benthic Macroinvertebrate Densities



CLASS

YEAR

SEASON

STATION

RIO BLANCO CIL SHALE COMPANY
AGUATIC ECOLOGY MONITORING PROGRAM

THREE-WAY MIXED *OOEL ANALYSIS OF VARIANCE
COMPARING MACROINVERTEBRATE DENSITY ESTIMATES

GENERAL LINEAR MODELS PROCEDURE

CLASS LEVEL INFORMATION

LEVELS VALUES

3 197V 1980 19ft

1

3 FALL SFRING oUMMER

b CORRAL GULCH - 1 *HITE RIVE* - 1 WHITf RIVER - 2
YELLOW CREEK - 1 YELLCU CREEK - 2 YELLOW CREEK - 3

NUMBER OF OBSERVATIONS IN DATA SET = 1204



RIO DLANCO OIL CHALE COMPANY
ACiUATIC ECOLOGY MONITOR I i'JG PROGRAM

THREE-WAY MIXED MODEL ANALYSTS OF VARIANCE
COMPARING N.ACPOINVERTE6RATE DENSITY ESTIMATES

GENERAL LINEAR MODELS PROCEDURE

DEPEr.DENT VARIABLE: DENSITY

SOURCE fiF

MOOEL 41

ERROR Ht2

CORRECTED TOTAL 1203

SUM OF SQUARES

36951925.74014622

502810695.26823240

539762621.00837860

MEAN- SGUARE

901266.48146698

432711.44171104

MODEL F = 2.08 PR > F = 0.0001

R-SGUARE

0.068460

CV.

330.4309

STD DEV

657.80805 8 41

DENSITY MEAN

199.07580288

SOURCE

YEAR
SEASON
STATION
YEAR*SEASON
YEAR*STATION
SEASGN*STATION
YEAR*SEASON*STATICN

CF

2

2

b

4

6

If?

12

TYPE I SS F VALUE

268453.54793666 0.31
6502409.64454101 7.51
14838874.42058195 6.86
1199578.94554797 o #6 9
2047510.28589660 0.79
8541159.87124301 1.97
3553939.0243^898 q.s 8

PR > F

0.7334
0.0306
0.0001
0.5968
0.5788
0.0328
C.7678



CLASS

STATION

SEASON

RIO hLANCO OIL SHALE COMPANY
ACUATIC ECOLOGY MONITORING HROGRAM

TWO-wAY MODEL I ANALYSIS OF VARIANCE
COMPARING MACROINVERTEBRATE DENSITY ESTIMATES - 1981

GENERAL LINEAR MODELS PROCEDURE

CLASS LEVEL INFORMATION

VALUESLEVELS

CORRAL GULCH - 1 WHITE RIVER - 1 WHITE RIVER - 2

YELLOW CREEK - 1 YELLOW CREEK - 2 YELLOW CREEK - 3

FALL SPRING SUMMER

r,UMFER OF OBSERVATIONS IN DATA SET = 244



RIO HLANCO OIL SHALE COMPANY
AGUATIC ECOLOGY MONITORING PROGRAM

TWO-WAY MODEL I ANALYSIS OF VARIANCE
COMPARING MACROINVERTEL'RATE DENSITY ESTIMATES

GENERAL LINEAR MODELS PRCCEOURE

DEPENDENT VARIABLE: DENSITY

SOURCE DF

MODEL 17

ERROR 226

COPPECTED TOTAL 243

- 19." 1

SUM OF SGUARES

64155=6.95133428

130296632.26782749

136712429.21=16177

MEAN SQUARE

377388.0559608*

576534.65605233

MODEL F = 0.65 PR > F = 0.8*54

R-SQUARE

0.046928

C.V.

347.2533

STD DEV

759.29879234

DENSITY MEAN

218.65846°95

SOURCE

STATION
SEASON
STATIGN*SEASON

OF

5

2

10

TYPE I SS F VALUE PR > F

3551282.0542*764 1.23 0.2944
569996.97695931 0.*9 0.6106
2294317.92012732 0.40 0.946 7



h 10 fLANCO OIL SHALE COMPANY
AGUATIC ECOLOGY MONITORING PROGRAM

ONE-wAY MODEL I APJALYSIS OF VARIANCE
COMPARING MACROINVERTE?RATE DENSITY ESTIMATFS

AT EACH STATION SAMPLED IN 1981
STATION-CORRAL GULCH - 1

GENERAL LINEAR MODELS PROCEDURE

CLASS LCVEL INFORMATION

CLASS LEVELS VALUES

SEASON 3 FALL SPRING SUMMER

NUMfER CF OBSERVATIONS IN BY GROUP =



RIO DLANCG OIL SHALE COMPANY
AuUATIC ECOLOGY MONITORING PROGRAM

CNE-wAY MODEL I ANALYSIS Or VARIANCE
COMPARING MACROINVE RTEBRATE OENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=CORRAL GULCH - 1

GE\ERAL LINEAR MODELS PROCEDURE

DEPENDENT VARIABLE: DENSITY

SOURCE CF SUM OF SQUARES

MODEL 2 1231.7864 f«242

ERROF. 15 3C237. 6821^444

CORRECTED TOTAL 21 31469.46663687

MEAN SGUARE

615.P9324621

1591 .45695760

MODEL F r 0.3' PR > F = 0.6843

R-SGUAPE

0.039142

C.V

168.1102

STD DEV

39.89306904

CENSITY MEAN

23.73030303

SOURCE

SEASON

DF

2

TYPE I SS

1231.78649242

F VALUE

0.39

PR > F

0.6843



RIO t-LANCO OIL SHALE COMPANY
AGUATIC ECOLOGY MONITORING PROGRAM

ONE-WAY MODEL I ANALYSIS OF VARIANCE
COMPARING hACRGINVERTEBRATE DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=YELLOW CREEK - 1

C-E\ERAL LINEAR MOCELS PROCEDURE

CLASS LEVEL INFORMATION

CLASS LEVELS VALUES

SEASON 3 FALL SPRING SUKKER

NUMrER OF OBSERVATIONS IN BY GROUP = 36



RIO BLANCO OIL SHALE COMPANY
AQUATIC ECOLOGY .MONITORING i-RGGRAM

ONE-WAY MODEL I ANALYSIS OF VARIANCE
COMPARING MACROINVERTEBRATE DENSITY ESTIMATES

AT EACh STATION SAMPLED IN 1981
STATION=YELLOU CREEK - 1

GENERAL LINEAR f'GDELS PROCEDURE

DEPENDENT VARIAPLE: CENSITY

SOURCE OF

MODEL 2

ERROR 33

CORRECTED TOTAL 35

SUM OF SGUARES

%34 125.1716b885

2C313703. 82472000

20747828.99638885

MEAN SGUARE

217C62. 58583442

6lb566. 78256727

MODEL F = 0.3! PR > F = 0.7055

R-SGUARE

0.020924

C.V.

329.3521

STD OEV

784.58064121

CENSITY MEAN

238.21944444

SOURCE

SEASON

CF

2

TYPE I SS

434125.17166885

F VALUE PP > F

0.35 0.7055



RIO BLANCO CIL SHALE COMFANY
AGUATIC ECOLOGY MONITORING PROGRAM

ONE-WAY MODEL I ANALYSIS OF VARIANCE
COMPARING MACROINVERTEBRATE OENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION-YELLOW CREEK - 2

GENERAL LINEAR MODELS PROCEDURE

CLASS LEVEL INFORMATION

CLASS LEVELS VALUES

SEASON .5 FALL SPRING SUMMER

NUMBER OF OBSERVATIONS IN BY GROUP = 45



RIO BLANCO GIL SHALE COMPANY
ACiUATIC ECCLOCY MONITORING PROGRAM

ONE-WAY MODEL I ANALYSIS OF VARIANCE
COMPARING MACROINVERTEHRATE DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=YELLOU CREEK - 2

GENERAL LINEAR MODELS PROCEDURE

DEPENDENT VARIABLE: DENSITY

SOURCE DF

MODEL 2

ERROR 42

CORRECTED TOTAL 44

SUM OF SQUARES

1861683.42543590

75r326F0.5358 c 735

77*94363.96133325

MEAN SGUARE

93G341. 71271795

1805540.0127514b

MODEL F = 0.52 PR > F = 0.6009

R-SQUARE

0.023962

C.V.

303.5277

STD DEV

1343.70384116

DENSITY MEAN

442.69555556

SOURCE

SEASON

DF

2

TYPE I SS F VALUE PR > F

1361683.42543590 0.52 0.6009



K 10 BLANCO OIL SHALE COMPANY
AQUATIC ECOLOGY MONITORING PROGRAM

CNE-WAY MCOEL I ANALYSIS OF VARIANCE
COMFAP.ING MACROINVtFTEBRATL DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=YELLOU CREEK - 3

GENERAL LINEAR MODELS PROCEDURE

CLASS LEVEL INFORMATION

CLASS LEVELS VALUES

SEASON 3 FALL SFPING SUMMER

NUMBER OF OBSERVATIONS IN BY GROUP = 37



PIO ELANCO OIL SHALE COMPANY
AGUATIC ECOLOGY MONITORING PROGRAM

ONE-WAY VCCEL I ANALYSIS OF VARIANCE!
COMPARING PACRGINVERTEFRATE DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=YELLOW CREEK - 3

GENERAL LINEAR MOCELS PROCEDURE

DEPENDENT VARIABLE: DENSITY

SOURCE PF

*OOEL 2

ERROR 34

CORRECTED TOTAL 36

SUM CF SQUARES

58136.73205907

43*3836.01202501

4401972.74408408

MEAN SCUARE

29068.36602 95 4

127759.88270662

MODEL F = 0.23 PR > F = 0.7977

R-SGUARE

0.013207

C.V.

256.7665

STD OEV

357.43514476

DENSITY MEAN

139.20630631

SOURCE

SEASON

OF

2

TYPE I SS

58136.73205907

F VALUE

C.23

PR > F

0.7977



RIO KLAfcCC! OIL SHALE COMPANY
AOUATIC ECOLOGY MONITORING PROGRAM

ONE-WAY MODEL I ANALYSIS OF VARIANCE
COMPARING MACROINVERTEBRATE OENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=WHITE RIVER - 1

GENERAL LINEAR MODELS PROCEDURE

CLASS LEVEL INFORMATION

CLASS LEVELS VALUES

SEASON 3 FALL SPRING SUMMER

NUMBER OF GESERVATIONS IN BY GROUP = 48



PIC BLANCO OIL SHALE COMPANY
AGUATIC ECOLOGY MONITORING FRGGRAM

ONE-wAY MCCEL I ANALYSIS OF VARIANCE
COMPARING MACROINVCKTEbRATE OENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=WHITE RIVER - 1

GE\ERAL LINEAR MODELS FROCEDURE

LEPENCENT VARIABLE: DENSITY

SOURCE CF

f'ODEL 2

ERROR 45

COPRECTEC TOTAL 47

SUM OF SQUARES

426645. 3512 r<784

22156491 .24256788

22563136.59386572

MEAN SQUARE

213322.67564392

492366.4720570b

MODEL F = 0.43 PR > F = 0.6511

R-SQUARE

0.01*892

C.V.

325.1515

STD DEV

701.68830121

DENSITY MEAN

215.80347222

SOURCE

SEASCN

DF

2

TYPE I SS F VALUE PR > F

426645.3512^784 0.43 0.6511



PIO L'LANCO OIL SHALE COMPANY
AQUATIC ECOLOGY MONITORING PROGRAM

ONE-WAY KOOEL I ANALYSIS OF VARIANCE
COMPARING MACRCINVFRTEPRATF. DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATION=WHITE RIVER - 2

GENERAL LINEAR MOOELS PROCEDURE

CLASS LFVEL INFORMATION

CLASS LEVELS VALUES

SEASON 3 FALL SPRING SUMMER

NUMDER OF OBSERVATIONS IN BY GROUP = 56



H 10 BLANCO OIL SHALE COMPANY
AQUATIC ECOLOGY MONITORING PROGRAM

OfvE-*AY MODEL I ANALYSIS OF VARIANCE
COMPARING MACROINVERTEORATE DENSITY ESTIMATES

AT EACH STATION SAMPLED IN 1981
STATTON-UHITE RIVER - 2

GENERAL LINEAR MODELS PROCEDURE

DEPENDENT VARIABLE: DENSITY

SOURCE DF SUM CF SQUARES

MODEL 2 82492.43013255

ERROR 53 7619882.97042300

COPRECTED TOTAL 55 7702375 .40 C55555

MEAN SQUARE

41246. 21*06623

143771. 376&0043

MODEL F = 0.29 PR > F = 0.7518

R-SGUARE

0.010710

c.v.

240.6295

STD DEV

379.17196204

DENSITY MEAN

157.57500000

SOURCE

SEASON

DF

2

TYPE I SS

82492.43013255

F VALUE

0.29

PR > F

0.7518









APPENDIX 5-0

Hydrology Studies





APPENDIX 5-1

Hydrology Monitoring Data
Dewatering/Reinjection/Discharge Program





APPENDIX 5-1.1

Operations Data for the
Dewatering/Reinjection System
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APPENDIX 5-1.2

Operations Water Quality Data

Dewatering/Reinjection/ Discharge
Program





RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA -' CE W ATER I NG /R E I N JECT I ON /D I SCH AR GE

REPORT YE-P=19P1 TYPE=DAMS STATICN=YCOINJ

W A

L L

1 30JAN81
2 31MAR81
3 07MAYS1

14.0 7.7
15.0 7.7
15.5 7.7

1375
1375
1500

0.1 0.01 0.1 0.01 0.24 0.2 0.01

0.27

44 5.19
41 3.18
39 8.29

B C

S R

0.01 0.01

F

F P

E B

L V

I G

M H

N G

N

I K

S A N

E G A

S

R

0.29
0.52
0.62

0.07 0.1
0.06

0.12 77
78
76

0.01 0.3 0.05 0.39
0.42
0.44

0.01 • 210
. 1

Q

. 190

55.2



OPERATIONS

RIG ELANCC OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER GUALITY DATA - DEWATER I NG/REI N JECTI CN/DI SCH ARGE

PEPOFT \lAR=!981 TYPE=DAMS STATICN=YCOINJ

S E

F I

H T

M C C s s T T S

G G S T Z SCO
A E L N I W R 3 3 h 4 3 S S \ 4

1 0.5 0.01 0.C1 0.5 0.1 0.1 0.5 . 10 563 1 0.5 387
. 561 . • 36 3

. • .578. . 3^6

0.1

p A

H S K T L B

T A A P N N N T D P B C I J H P E
c D L R C H C C H r H T

s S K D 4 3 2 3 C C N E G D D 2 L P A A

1 1056 491 427 0.16 0.8 25.000 0.5 . 7 0.05 0.01 . . 24 28 . .
i 6

2 1032 479 423 0.10 0.10 0.017 0.3 . 6 . . . • . 2° . . . •

•7 1052 498 410 . 0.62 0.0C7 0.3 . 2 . . . . . 30 . . . •



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA - DEW ATER ING/REIN JECTI ON/DI SCH ARGE

REFCPT YEAR=1981 TYPE=UPPA STATI0N=GS-06U

C;

P

c

c

P N

H D

WAABB 3CCC CC F PL
LLSAEB RDAL RUF E BI

29JAN81
24MARR1
05MAY81
19AUG81
11N0V81

16.5
17.2
17.0
17.0
17.1

7.6
7.7
7.5
7.4
7.8

1350
1350
14 CO

1320
1375

0.26
.

0.24
0.15
0.31

57 5.97

4^

44
44

7.28
9.13
8.64

0.18
.

0.11
0.80
0.81

14

0.12
.

0.11

H

M C C S S

5 M M H N Q A N s 2 S b G G S T Z
'0

"o Q

S G N G I K E G A R V N B I A £ L N I W R 3 3 H a 3

<+ £6 . . 0.25 . • 190 521 1 0.5 443
5 • . . . . • . 508 . •

6 56 . . 0.30 . . 210 5.50 527 . 263
7 57 . 7.9 • 0.31 . . 217 508 . 345
P 58 . . 0.28 . . 200 5.02 0.01 513 . 319

C

R A

T H S K T L Q

T T S T A A P N N N T D P B C I J H F E

B S C D L K H C H E H T

S S S N 4 S K C 4 3 n
c 3 c c N E G D D 2 L P A A

4 > . . 1012 Mb 496 0. 01 1.40 11.000
5 » . . 449 . . . .

6 4: . . 94 451 340 . 0.07 0.061 0.2 . 1 . 6 32 . H

7 . 878 . 1054 434 344 0. 02 0.15 . 0.2 . . . . . 27 . . •

8 > . . 950 442 3*8 0. 05 0.15 . 0.2 . 4 • . . 31 . 5 2



OPERATIONS

RIC FLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - DE W

A

TER I NG/REI N JECT

I

ON/D I SCH AR GE

REPORT YEAR=1981 TYPE=UPPA STATI0N=GS-D8U

B

S

9

10
11
12

D

A

T

E

? C>JAN81
24MAR81
05MAY81
11N0V81

15.0 7.3
15.0 7.7
15.0 P.l
14.8 7.7

C

C

N

D

1400
1550
145C
1475

0.17
•

0.38
0.37

B C C C C C
R D A L R u

. . 57 22.90 . .

. . . . . .

.9 . 53 10.60 . .

. . 53 9.25 . .

B F P L M M H N c A N S Z S

S F E 6 I G N G I K E G A R V N B

9 0.21 0.14 . . 90 . . . 0.25 . . 190 . . . a

10 . « . . . . . . • . . . . . . .

11 0.27 0.2C . 0.1C 83 0. 04 . . 0.49 . . 205 5. 20 . . .

12 0.94 . . 0.09 90 0. 02 . . 0.26 . . 180 4. 51 . 0.05 .



OPERATIONS

RIO ELANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
kATER QUALITY DATA - DE U A TER I NG /R E I

N

JEC T

I

GN/D I SCH AR GE

REPORT YEAR=1981 TYPE=UPPA STATI0N=6S-08U

M

E G G

I A E L

S T

N I

H

C

Z

W R 3

C

3

1

*

•

•

H

0.5
•

•

•

S

4

391
•

370
360

S

3

•

•

•

•

S

•

•

5.7

T

S

S

.

T

C

N

.

•

T

S

4

.

.

T

D

S

1120

1064
1085

A

L

K

566
555
572
549

H

A

R

D

513

473
50?

K

2

D P

C H

C hi t

S

C I

D 2

0.11 1.40 1.00 0.1 . 16
• • . ...

0.09 0.01 0.0 . 3

0.07 2.29 . . . 6

0.1 16

34
.

36
35





APPENDIX 5-1.3

Springs and Seeps Data

Water Quality Data



.



RIO l-LANCC OIL SHALE COMPANY
ENVIRONMENTAL HYL'POLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
SPRINGS AND SEEPS DATA

REPORT YEAP=19P1 TYPt=SEEP STATION=SPG-MILL

* A A B 6

L L S A E

B C

R D

C

L

C c F P

E E

1 24MAR81
2 11N0V81

9.7 7.2 1750
1C.2 7.5 1775 0.45 100 20.4 0.36 0.03

h I

G I

M CCS
2 SBGGOST ZOOO
N 3IAELNIWR 3 3H 4

1 • •

2 88 0.17 1.49 230 1.77 0.C3
821
803 420

T HOSTTS TA AP NFCSCO CL RO H

S 3 S S N 4 SK D4 3

N N T D B C

R A

S K T L B

I J H P E

OOCHOOO CLOHT
CCNEGDD 2LPAA

1 .... . 6^4 . .

2 1305 679 611 0.09 0.31 0.2 7 C



PIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
SPRINGS AND SEEPS DATA

REPORT YEAR=1981 TYPE=SEEP STATION=SPG-l

3 16JAN81
4 23APR81
5 260CT81

8.0 800
7.7 850
7.2 900

y A A E E

L L S A E

B C

R D

C C

R U

FPL
E B I

O.l^1 . 79 4.28 0.26

H

M C C S

B N M H N S A N s Z S B G G S T Z c

S G N G I K EG A P. V N B I A E L N I U R 7 7 H n

3 .

4 .

5 4<+ . • • 0*49 • • 49 0.69 . 0.01 . . • a . ... . 439 . . 123

R A

T H S K T L B

S T T S T A A P N N N T D P B C I J H P E

E s C r L R H C H E H T

S 3 S S N 4 S K c 4 3 2 3 C C N E G D D 2 L P A A

3 8

4 7

5 590 379 378 0.07 . . 0.9 • 14 • • • # . 25 • • 5 3

.

:

I

!.



PIO FLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT
SPRINGS AND SEEPS DATA

C-A

REPORT YEAR=1981 TYPE=SEEP STATI0N=SPG-14

T

E

M P

P H

U A A 5 B

L L S A E

E C

R D

C C

R U

F P

E E

6 3CJAN61
7 30APRei
8 270CT81

7

18
6

7.8
8.1
P.O

1325
1850
2100 0.36 110 25.7 0.32 0.07

F H M H N S A N

S G N G I h E G A

H

H

C C

Z S B G G S T Z

N 6IAELNIWR 3 3 H

8 120 0.73 • 240 2.28 0.01 757

R A

T u S K T L B

C s S T T S T t A P N N N T G P B C I J H P E

B S D L R H C H C E H T
c 4 3 S s N a C; K D 4 3 2 3 C C N E G D D 2 L P A A

6 • . . . • • • • • • . • . . 13 . . . . . • . • . •

7 . . . . • . . • • • . . . . Q . . . . . • . • . •

8 611 2b 64H 768 0.4 2 . . 0.2 . 13 . . . . . 2h . • 7



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PRO!

WATER CHEMISTRY DATA - TRACT C-A
SPRINGS AND SEEPS DATA

REPORT YEAR=1981 TYPE=SEEP STATI0N=SPG-2

T

E

M P

P H

C

N W A A B B

D L L S A E

B C

R D

C C

R U

F P

E B

9 16JAN81 7.7 8.8 925
10 14APP81 9.4 7.4 1C50
11 260CT81 8.0 7.7 1C75 0.22 9b 8.45 0.29

M M H N

G N G 1

S A

E G

H

M C C

z SBGGOST Z OOC
N BIAELNIWR 3 3 H

9 . . . .

10 . . • .

11 0.01 57 . . 0.53 • 65 0.96 . 0.01 452

R A

T H S K T L B

s S T T S T A A P N N N T P B C I J H P E

B c S C D L P H c H G E H T

S 4 ^
3 S S N 4 s K u u 3 2 3 c c N E G D D 2 L P A A

9 3

10 16
11 205 697 384 474 0.07 . . 0.9 . 8 23 . .



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
SPRINGS AND SEEPS DATA

REPORT YEAR =19 91 TYPE=SEEP STATICN=SPG-20

T

E

M P

P H

ABB
S A E

E C

R D

C C

R U

F P

E B

12 23JAN81 7.8 7.5
13 13APR31 9.8 7.7
14 23JUL81 10.0 7.4
15 26CCT81 6.6 7.8

1175
950 •

1100 ..... 0.3 . . 144 Q .07 . . 0.21
1100 • 0.4 ... 0.3 • • 85 9.36 • • 0.26

H

M C C S

L M M H N S A N s z SPGGCST Z

I G N G I K E G A R V N BIAELNIWR 3 3- H 4

12 .

13
14 . 73 . . . 0.58 . . 89 526 . . 353
15 0.C5 64 . . . 0.80 . . 88 1.31 . 0.01 445 . . 238

K A

T h S K T L g

S T T S T A A P N N N T Q P B C I J H P E

S C D L P h C H E H T

3 S S N 4 S K Q n 3 2 3 C c N £ G D D 2 L P A A

• . . . . . . . . . . . . 17 . . . . . • . . . •

• . . . . . . • . . . . . 6 . . . . . • . . . •

9 ?8 449 66U 0. 02 0.8 2 . 1.1 . 7 . . . . . 22 . . . •

479 475 0. 10 . . 1.3 . Q . . . . . 24 . . 5 1



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
SPRINGS AND SEEPS DATA

REPORT YEAR=1981 TYPE=SEEP STATI0N=SPG-3

B

S

T C

E"P N W A A B BPH DLLSAE
P C

R D

C C

R U

16 22JAN81 8.0
17 14 APR 81 9,7
18 23JUL61 25.

C

7.8 9 75
8.0 990
8.0 1100 0.16 10 1 11.9 0.17

P L M M H N S A N SEIGNGIK EG ARV
ZSBGGOST ZNBIAELNIWR

H

C C

C

3 3 H

16
17
18 . . 57 . . . 1.71 . . 125 379 1.21

O

R A

T H s K T L B

S S T T S T A A P N N N T r P B c I J H P E

B S C D L R C H c H r O H T

S 4 3 S c N 4 $ K D h 3 2 3 c c N E G D c L P A A

16 *

17
18 397 • . 4 . • 890 351 496 . 0.82 . . .

e:
• . . . . 15 . . . •



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
SPRINGS AND SEEPS DATA

REPCPT YEAP=1981 TYPE^SEEP STATION=SPG-4

S

P

C

T

E

M P

P H

y A A B B

L L S A E

B C

R D

C C

F U

F P

e e

19
20

21

22
23

22JAN81
24MAR81
1 4 A P R 8 1

23JUL81
270CT81

8.9
0.5
9.4

16.0
9.0

7.7
8.2
8.1
7.9
8.1

1175
900

1C0O
HOC
1100

0.19
0.13

140 7.95
85 8.23

0.22
0.35

6 L M M H N

s I G N G I

19 .

20 .

21 .

22 67
23 0. 06 63

H

M C C S

S A N S ZSBGGOST Z

E G A R V M B I A E L N I U R 3 3 H 4

1.92
1.49

8 2

84 1 24

391
.

5P0
433

339
253

c

R A

T H s K T L g

s T T S T A A p N N N T D P B c I J H P E

B c S C D L R H C c H E H T

s
7 s s N 4 S K D 4 i 2 3 c c N r G D c 2 L P A A

20 • . . 342
21
22 . 23 . 920 428 625 1 .4 1 .1 1 18 . •

23 7 Q 7 374 471 0.1 1.2 7 23 7



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
SFRINGS AND SEEPS DATA

REPORT YEAR=1981 TYFE=SEEP STATI0N=SPG-5

D

A

T

E

T

E

M P

P H

U A A B B

L L S A E

B C

R D

C C

R U

F P

E B

24 23JAN81 5.5 8.0 1200
25 30APR81 20.0 8.2 1325
26 15CCT81 5.5 7.9 1300 0.44 120 43.6 0.37

M M

H

M C C

H N S A N S 2 S B G G S T 2 C

G I K E G A R V N B I A E L N I W R 3 3 H

24
25 .

26 0.02 72 0.04 . . 2.2 . • 110 1.87 476

R A

T H S K T L B

s S T T S T A A P N N N T D P B C I J H P E

6 s C U D L R H C H E H T

S 4 3 S S N 4 S K C 4 3 2 3 C C N E G D D 2 L P A A

24 16

25 6

26 389 923 399 595 0.07 . . 0.3 lb . . 4



RIO 8LANCC OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
SPRINGS AND SEEPS DATA

REPORT YEAR=1981 TYPE=SEEP STATION=SPG-8

D T C

A E

T M P N W A A B B

E P H DLLSAE
B C

R D

C C

R U

F P

E B

27 16JA* ! 81 7.3
28 24MAR81 8.0
29 14APR81 7.6
30 150CT31 7.8

8 . C 9 5

7.3 950
8.9 950
7.7 1050 0.38 110 15.8 0.34

c

E L M M H N S A N S

S I G N G I K E G A R

H

M C C

ZS p GGOST 2 000
VNBIAELNIWR 33H

27
28. 443
29
30 0.01 56 0.03. .0.88. .77 1.13 447

R A

T H S K T L B

c S S T T S T A A P N N N T D P B C I J H P E

E S r C D L R C H C H E C H T

£ 4 3 5 S N 4 3 K C 4 3 2 3 C C N E G D D 2 L P A A

27
28 ti . 384
29
30 270 754 385 505 0.07 . . 0.7 . 5 . . • • . 21 . . 4 4
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APPENDIX 5-1.4

Upper and Lower Aquifer Field Data
Dewatering/ Reinject! on/ Discharge Program
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RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

FIELD DATA - 1981

OBS

196

• TYPE=UPPA STATION=AM-3U

DATE SPC_COND TEMP

18N0V81 1100 11.5

PH

8.3

OBS

197
198
199

TYPE=UPPA

DATE

30JUN81
23JUL81
18N0V81

STATION=CE-701U

SPC_COND TEMP

1300 13.0
1500 13.3
1400 12.3

PH

8.0
7.2
7.7

>- TYPE = UPPA STATION =CE-702U

OBS DATE SPC_COND TEMP

200 30JUN81 1300 15.6
201 17N0V81 1400 15.4

TYPE=UPPA STATI0N=GS-D1U

OBS DATE SPC_COND TEMP

214 06AUG81 1225 15.9
215 23DEC81 1350 15.0

TYPE=UPPA STATI0N=GS-D3U

OBS DATE SPC_CCND TEMP

216 05AUG81 1250 16.0
217 C9N0V81 1300 15.3

.- ,. TYPE=UPPA STATI0N =GS-MDP2CU

OBS DATE SPC_COND TEMP

218 29JUN81 1250 17.3
219 09NOV81 1600 16.2
220 22DEC81 1625 16.0

PH

7.6
8.2

PH

8.3
8.4

PH

8.3
8.7

PH

8.5
8.3
8.2



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

FIELD DATA - 1981

TYPE=UPPA STATI0N=GS-M2U

OBS DATE SPC_COND TEMP PH

226 270CT81 1575 11.7 9.4

,- TYPE=UPPA STATI0N =GS-M3U

OBS DATE. SPC_COND TEMP PH

227 03NOV81 1300 8.8 9.7

OBS

228
229

OES

235

TYPE=UPPA STATI0N=GS-M4U

DATE SPC COND TEMP

25JUN81
270CT81

1900
1900

15.3
14.5

PH

7.7
7.5

TYPE=UPPA STATI0N=GS-M9U

DATE SPC_COND TEMP PH

03NOV81 3000 12.2 7

OBS

223

TYPE=UPPA STATION=GS-M10U

DATE SPC_COND TEMP PH

03NOV81 1350 9.2 7.6

TYPE=UPPA STATI0N=GS-M11U

OBS DATE SPC_COND TEMP PH

224 03NOV81 1350 8.4 7.8

TYPE=UPPA STATI0N=GS-M12U

OBS DATE SPC_COND TEMP PH

225 220CT81 1425 13.1 7.2



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

FIELD DATA - 1981

.— TYPE=UPPA STATION =CE-708U

06S OATE SPC_COND TEMP PH

209 19N0V81 1250 11.8 7.7

.- TYPE=UPPA STATION =GS-10U .----.

OBS DATE SPC_COND TEMP PH

238 11N0V81 2050 13.3 7.4

.- > TYPE =UPPA STATI0N=GS-13U — —
OBS DATE SPC_COND TEMP PH

239 11N0V81 1650 12.6 7.4



APPENDIX 5-1.5

Upper Aquifer Water Quality Data

Dewatering/Reinjecti on/ Discharge
Program





RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DE WATER INC /REINJECTION/PISCHARGE PROGRAM

REPORT YEAR=1981 TYPE=LCWA STATI0N=GS-17L

C T C

A E

B T M P N W A A B B E C C C C C F P

s E P H D L L S A E B R D A L R u F E 5

1 25MAR81 7,.6 8,7 1450 • • • • • • • • • • • • • • •

2 3 A P R 8

1

16..8 8,6 1620 • • • • • 0. 48 • • 4,6 29. 7 • • 1. 38 0.07 .

B

S

L

I

M

G

M

N

H

G

to S A

IK EG
N

A

M

S Z S B G G

R V N E I A E L

H

c

ST Z

N I U R 3

C

3 H

1

2 0.11 31 0.01 0.9 . 2.05 . • 350 . 1 3 • • . . • . . • • • • 76
7.06 •

6.64 .

C

R A

T H S K T L Q

S S T T S T A A P N N N T D P B C I J H F E

C S C D L R G H C H E C H T

4 3 S S N 4 C K D H 3 2 3 C C N r_ G D D 2 L P A A

. • . . . n • 758 • . • .

(;«=, 1144 758 139 . 0. 55 .081 0.1 . 6 . . . 15 . . . 3



RIO ELANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY CATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEW ATE R I NG/ RE INJECT I ON /DISCHARGE PROGRAM

REPORT YEARz 1981 TYPE=L0WA

S

P

C

T

H

P

P

H

C

N

. D

W A A 3 B

L L S A E B

STATI0N=GS-19L

B C

R D

C C

R U

F P

E B

3 25MARP1 3.5 8.0 1650
4 30APR81 15.1 7.7 1900 0.19 6.6 6.72 4.66

B

S

L

I

M

G

M H W S A N

N G I K EG A

S Z

R V N

S B

B I

H

G G

A E L

S

N

T Z

J U R

H

c

c
J

C

3

*

4 0.03 7.4 • • . 1.32 . . wOD 0.15 . 9.1 . . ... . ... 1427 •

P A

T H S K T L B

S s T T S T A A P N N N T P B C I J H P E
p. c r-

c D L R H C H C E H T

s H 4 3 S S V «. S K D 4 3 2 3 c c N E G D D 2 L P A A

3 • . • • • • c

4 • 76. 5 • • • • . 14Q4 1214 46 . 0.2 . . . 2 . • . 14 7 . .



RIO BLANCO OIL SHALE COMFANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AGUIFER WATER QUALITY DATA

DEWATERI.MG/REINJECTI ON /DISCHARGE PROGRAM

REFORT YE*R=19R1 TYPE=UPPA STATION=AM-3U

D

A

T

E

29JAN81
24FEB81
31MAR81
14 AFR81
11NOV81

T
r

M

P

11.1
11.4
10.5
11.0
11.5

C

P N

H C

8.1
8.2
8.1
8.3
8.3

1150
1150
1150
1110
1100

U A A B E

L L S A E

B C c C C C F P L

5 R D A L R u F E P I

0.16 . a 3 8 7.78 . . 0.26
1.17 . . 35 8.91 . . 0.28 0.05 .

• . • 33 8.96 . . 0.41
C.03 . . 34 6.40 . . 0.43
0.32 39 25 0.94 0.0?

H

3 M C C

3 M M H N S A N S Z S B G G S T Z C

S G N G I K E G A R Y N B I A E L N I W R 3 H

5 45 170 . 447
b 44 . 0.54 . . 170 . 425 1 .42 0.
7 48 . 0.54 . . 180 . 445
3 47 . 0.67 . a 180 . 452
9 44 0. 04 . G.45 . . 160 3. 04 . C.03 . 452

] s

3 G

5 4

T H

S TTST A A P NSCOD L R H

3 S S N 4 S K D 4 3

T C

S

B C I

R A

K T L B

J H P E

OOChOOOO EOHT
CCNEGDD2 L D AA

276 764
261 804
320 816
247 804
244 75*

406
395
3 Q 4

3 84
384

280
268
279
278
276

0.21
0.03
0.05
0.02
0.08

0.20
0.10
0.12
0.66

6. 000
3.000
0.003

0.1

0.1

4 ... . . 13 . .

6 ... • • 17 . .

. ... . . 17 . .

3 ... . . 15 . .

6 ... • • 18 . • 1



RIC BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY OATA - TRACT C-A
UPPER AGUIFER WATER QUALITY DATA

CEWATERING/REINJECTION/DISCHARGE PROGRAM

REPORT YEAp=1981 TYPErUPPA STATION =CE-7 01U

C T

c

p

C

C

A E

B T M F N W A A B B B C C C

S E P H £ L L S A E B R D A L

10 30JAN81 11. 4 7 .4 1375 • 0.1 0.01 0.1 0.,01 0.20 0,.2 0.01 77 8.45
11 25FEB81 12. 2 8 ^ 1230 • 0.36 38 10.40
12 26MAR81 12. 7 8 E 2150 • 0.17 24 10.60
13 14APR81 12. 7 8 .3 1220 s 0.01 39 11.20
14 23JUL81 13. 3 7 .2 1500 • .17 110 9.63
15 18N0V81 12. 3 7 .7 1400 • . 72 9.38

B C C F P L M M H N ^> A N S

S R U r E B I G N G I K L G A R

10 0. 01 0.01 0.17 1,,31 0,.1 0. 08 66 0.26 0.3 C.05 0.95 0.,01 . 200 1.
11 0.16 0,,05 • 50 . 1.25 . 190
x 2 0.13 « 43 . 1.33 • 190
13 0.11 . 49 . 1.17 . 190
14 0.43 . 68 . 1.30 . 150
15 0.56 0.06 62 0.18 0.83 . 16C 1.

26

20



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UFPER AQUIFER WATER QUALITY DATA

DEWATERING /REIN JECTI ON /DISCHARGE PROGRAM

REPORT YE A R = ] 9 81 TYPE=UPPA STATI0N=CE-7C1U

c M c C S S T T

E Z SB G G S T Z s C

S V N EI A E L N I W R 3 3 H 4 3 S s N

1G 0.5 0.,02 . 0.C1 0.5 0.1 0..1 . 0.5 . 10 469 1.00 C.> u 530 . ,,1 .

11 . . 335 1.00 0,,5 414 . .

12 . . 26b 1.44 422 . .

13 . . 329 . 381 . .

14 . . 477 • 512 . 15

15 0,,07 • • 488 . 400 . .

T

S TBCD
S 4 S

H

A P

R

D 4

N N N T D

H C

3 2 3 C C N

C

R A
co K T L E

p R C
^
i J H P E

H O E C H T

E G D D £ L P A A

10 . 1156 406 464 0.02 0.60 1 C

11
12

13
14

£96
832
852

1150

294
259
289
411

301
236
2 99
554

0.01 0.20
2.60
0.15
0.11

3

15 . 965 409 434 0.04 0.34 .

05 0.1 64 17
7
c

c

19
22

9 13



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER GUALITY DATA

DEWATERING/REINJECTI ON /DISCHARGE PROGRAM

REPORT YEA R = 1981 TYPE=UPPA STATION=CE-702U

D

A

T

E

17 24FE661 14.8
18 26MAR81 14.8
19 30APR81 14.8
20 17N0V81 15.4

8.3 135G
8.5 1375
7.6 1480
8.2 1*00

W A

L L

16 30JAN81 14.0 8.0 132 5 . 1 0.01

E B B C c C

A E B P D A L

0.1 0,.01 0.20
0.42
0.0 8

0.10
.

0,.2 0.01 37
27
19
28
33

13.30
12.90
16.20
9.52
9.38

E C C F P L M H H N S A N S

S R u F E E I G N G I K E G> A R

16 0..01 0..01 0.52 0.16 0..1 0.13 71 0.04 0.3 0.05 0.40 0..01 . 240 K

17 0.57 0.05 . 65 • 0.60 . 230
18 0.72 . . 57 • 0.97 . 240
19 0.53 5.20 . 72 • 0.49 . 220
20 1 .66 . 0.11 73 0.C1 0.42 . 210 4.

40



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAi

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER GUALITY DATA

CE WATERING /REINJECT! ON /DISCHARGE PROGRAM

REPORT YEAR=1981 TYPE=UPPA STATION=CE-7 2U

H T

M C C S S T T S

B Z S B G G c. T Z f! c C

S V N B I A E L N I W P 3 3 H 4 3 S S N 4

16 0.5 0.01 . 0.01 0.5 0.1 0,,1 0.5 10 534 1.00 0.5 416 . 0.1 .

17 . . . 507 1.76 0.5 391 .

18 . . . 561 1.20 . 325 .

19 . . . 557 . . 411 .

20 0.03 . . 567 . . 348 .

R A

H S K T L B

T £ A P N N N T D P B C I J H P E

6 D L R H C H C c C H T

S S K D 4 3 2 3 c c N E G D D 9c L P A A

16 1176 461 385 0.0 2 1.20 1.000 0.1 .
Q 0.05 0.1 24 23 . 18 Q

17 1016 472 335 0.31 0.40 13.0C0 0.1 . 7 • 20 . . •

18 1008 499 282 • 1.00 . . . 7 • 12 . . •

19 988 476 366 . 0.09 0.019 0.0 . 1 • 20 . . •

20 963 472 382 0.05 0.39 . . • 4 • 23 . 3



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEWATEPING/REINJECTI ON /DISCHARGE PROGRAM

REPORT YEAR=1981 TYPErUPPA STATI0.\ = CE-7C7U

D T C

A F

B T M P N w A A B B B c C C

S E P H D L L S A F B R D A L

21 30UAN81 10.4 7.8 1175 . 0.1 0.01 0.1 0, 01 0.24 0,,2 0.01 63 10.3
22 25FEBS1 ID.

9

7.8 1210 . 0.21 5G 11.2
23 2 6 M A R & 1 11.5 7.7 1150 . 2.24 44 11.2
24 If APRS1 11.6 7.9 1100 . 0.02 44 11.8
25 23JUL61 11.6 7.7 1150 . 0.21 so 12.8
26 19NCV61 11.2 7.7 150C . 0.06 88 20.2

C

B C C F P L M M H N
o

A N

S R u F E B I G N G I K - G A

21 C..01 C.01 o.ia 0.05 0.1 0,.07 70 0,,20 0.3 C.05 0.79 0,,01 . 140
22 0.1° 1.21 66 0.80 . 130
23 0.08 0.05 66 0.82 . 130
24 0.05 . 65 .79 . 140
25 0.14 . 67 0.51 . 126
26 0.23 . 0,,05 92 0,,64 . 1.05 . 130



PIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYCROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UFPER AGUIFEP WATER QUALITY DATA

DEWATEPING/REINJECTI ON /DISCHARGE PROGRAM

REP CRT YEAR = 1981 TYFE=L'PPA STATIG.\ = CE-7 37U

H
M c C c S T

B S Z S r G G S T / S

S R V N p I A E L N I W R 1 3 H 4 3 S S

21 0..96 0.5 0..01 • C.01 0.5 0.1 0..1 . 0.5 10 495 1 .,5 353 . 1,.8 .

22 . 4 82 1 0,.5 250 . » .

23 . 476 • 263 . > .

24 . 482 • 291 . .

25 a 463 • 33b . 8

26 0..70 0..04 . . 555 • 375 • i .

R A

T H S K T L P

T S T A A P N N N T D P b" C I J H P E

B C n L R H C H E C H T

S N 4 S K D 4 3 2 3 c c N E G D D L P A A

21 . 884 427 445 0.04 2.80 1 0,.1 12 0.05 0.1 12 11 . 2 g

22 . 824 413 397 0.01 0.30 5 0,.1 23 .
c

. . •

23 . 792 412 381 • 2.40 . 8 • 14 . . •

24 . 760 399 377 0.2C 0.16 . 6 . 10 . . •

25 . 86 4 395 500 . 0.21 . . 10 . . •

26 • 1057 464 598 0.02 3.78 . 7 . 11 . 1



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER CUALITY DATA

DEWATERING/REINJ EC TI ON /DISCHARGE PROGRAM

REPORT >E AR=19fi

S

P

c

i TYPErUPPA STATI0N=CE-

T

E
M

P

P

H

c

c

N

D

y

L

AABB BCC C CCLSAEBRDA L RU

27 19N0V81 11.8 7.7 1250 71 11.1 Q.45 0.07

G
c

M

G

M H N S A

N G I K EG
N

A

H

M C

S Z SBGGOST ZC
R V N blAELNIWR 2

C

3 H

27 62 0.04 . . C.3 4 . . 140 . .

R A

T H S K T L E

S S T T S T A A P N N N T D P B C I J H P E

E o sec D L R H OCO C H E H T

S a 3 S S N 4 S K D 4 3 2 3 C C N E G D D L P A A

7 286 903 429 432 0.07 0.36 34 1



RIO ELANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEWATERIMG/REINJECTION/DISCHARGE PROGRAM

REPCRT YEAR =

S

F

C

1581 TYFE=UPPA

T

E

M P

P H

c

N

D

y A A B B

L L S A E 5

STATION=GS-olU

C C

R U

F P

e e

28 09NOV81 15.3 8.7 13C0 0.27 35 8.4 5 1.06

c M

H

C C

B L M M H N S A V s z SBGGOST Z

S I G N G I K E G A R V N BIAELNIWR 3 3

28 0.12 86 0.01 0.27 150 3.01 0.02 500

P A

T H S K T L E

s S T T S T A A P N N N T D P B C I J H P E

E S C D L R H C C H E H T

S H 4 3 s S N h. c K D 4 3 2 3 r C N E G D D 2 L P A A

2F . 351 9^6 425 441 0. 03 . a . 9 10 . . . . . 25 • • C



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEWATERING/ RE INJECTION /DISCHARGE PROGRAM

REPORT YEAR =

S

P

c

1981 TYPE=UPFA

T
r

M P

P H

c

N W A A B B

L L S A E B

STATION =GS-D3U

B C C

Q D A

C C

R U

F F

E B

2 9 09NOV61 15.2 8.4 1300 0.23 21 8.45 2. £6

B L M M H N

s I C- N G I

29 0.14 61 0.02 C .44

s

E

A N

G A

s z s

R V N B

M

B G G C

I A E L

ST Z

N I W R 3

C

3

• • 190 3.26 • 0.01 • .... .... 477 •

N N N

H

3 2 3 C

R

T

H

P

29 325 933 419 303 0.03 15 1 2



RIG BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AGUIFER WATER QUALITY DATA

DEW ATE RING /RE INJECT I ON /DISCHARGE PROGRAM

REPCRT YE/R=1?R1 TYPE=UPPA STATI0N=GS-C6U

WAABB BCCC CC F PL
LLSAEB RDAL R U F E B I

29JAN81
1 24MAR81
?. 05MAY81
3 1 C AUG81

16.5
17.2
17.

C

17.0

7.6 1350
7.7 1350
7.5 14
7.4 1320

11N0V81 17.1 7.8 1375

0.26
.

0.24
0.19
0.31

57 5.97
. .

44 7.28
44 9.13
4 4 8.64

0.18
.

0.11
0.80
0.81

14

0.12

0.11

H

M C C c S

M M H N S A N S Z S E G G s T z C

N G I K E G A R V N B I A E L N I W p 7 3 H u 3

3 8 6 . . 0.25 . 190 . . . 521 1 0.5 443
I • . . . . • . . . 508 • •

? 56 . . 0.30 . 210 5.50 . . 527 • 263
5 57 . 7.9 0.31 . 217 . • . 508 •

7^C

4 58 . . C.28 . 200 5.02 . 0.01 . . . . . 513 • 31^

T

T T S T

SCO C

S N 4 S

P A

s K T L c

N T D P B C I J H P E

C H C E n H T

3 C C N E G D D 2 L p A A

41
8 78

. 1012 * 4 6 496 0.01 1.40 11.000 0.2
. 4^9 ...

94C451340 . 0.07 0.0610.2
. 1054 h34 344 0.02 0.15 . 0.2

Q 50 442 348 0.05 0.1 0.2

. 34

. .

6 32
• 27
• 31

2 4



RIC BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEWATERING/REINJECTION /DISCHARGE PROGRAM

B

S

D

A

T

E

- REPORT YE

T

E

v P

P H

AR=1981

c

p

r

c

c

N
n

W

L

TYPE-UPPA

A A B B

L S A E

B C C C C

B R D A L R

C

u F

F

E

P

B

35 24 MAR 81 15. 5 8.2 1300

B L M M H N SANS
3 IGNGIKEGAR Z S B G

V N B I A

S T

N I

35 839 1.03

35

r, A

T H s K T L n

£ c T T S T A A P N N N T D P B C I J H P E

C C S C D L R H C H C E H T

4 t c S N a c K " ii. 3 2 3 f* C N E G D D L P A A



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEWATERir;G/REINJECTI ON /DISCHARGE PROGRAM

REPORT YEAR=]9«1 TYPE=UPPA STATI0N=GS-C8U

29JAN-81
24MA^8i
05MAY81
UNOVfil

15.0
15.

C

14.8

7.3
7.7
8.1
7.7

1400
1550
1450
1475

0.17
.

0.3 8

0.37
C.9

57 22.90

53
53

10 .60
Q .25

0.21 0.14 0.25 190

0.27 0.20
0.94

CIO
0.09

83
90

0.04
o.c?

0.49
0.26

205
180

5.20
4.51 C.05



RIO PLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGPAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEwATER I NS/RE INJECT I ON/ DISCHARGE PROGRAM

REPORT YEAR=1981 TYPE=UPPA STATI0N=GS-D8U

5

S

B

I

M

G G

A E L

P

C

ST Z C

N I W R 3

c

3 H

S

4

S

3 S

T

S

s

T

c

N

T

s

4

T

D

s

A

L
•<

H

A

R

U

36 1

•

•

•

0.5
•

•

391
•

370
360

•

•

•

•

•

•

5.7

•

•

•

•

• 1120

10 64
1085

566
555
572
= 49

513
37
38 473
3*5 5C2

R A

S K T L E

P N N N T D P C I J H P E

B c H c H c E W T

S 4 3 5 C C N (T G D D 2 L P A A

36 0.11 1.4 0" 1.0 0.1 . 16
3 I * . . ...
38 • 0.0° 0.01 0.0 • 3

39 0.07 2.29 • . . 6

0.1

. 34

. .

16 36
. 35



RIO BLANCO OIL ShALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PRGGRA"'

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEWATERING/REINJECTION /DISCHARGE PROGRAM

REPORT YEAR=1981 TYPE=UPPA STATION = GS-'j9U

T
r-
C.

M

P

24MAP81 10.4 7.3 123G

M

LMMHN SANS ZSBGGCST ZIGNGIKE6ARVNBIAELNIWR
C S

C

3 H 4

4P5 .

R A

T H S K T L B

S T T S T A A P N N N T D P B C I J H P E

S C D L R OHO C C H E H T

3 S S N 4 s K C <* 3 2 3 c C N E G D D L P A A

... • . 419



PIC tLANCO CIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPFER AQUIFER WATER QUALITY DATA

DEW ATER IMG /RE INJECTION/DISCHARGE PROGRAM

REPORT YE 69=1981 TYPE=UPPA

c

P

C

T C

E

M P N W A A B B

P h D L L S A E B

4 1 9NCVR1 16.2 P. 3 1600 0.31

STATI0N=GS-M0P2CU

B C C C CO
R D A L R U

• • 67 9.58 . . 2.48

L

I

0.2

g M

G

M H N

N G I

S A

K EG
N

A

S Z

R V N

h

M C

S B 6 G S T Z C

BIAELNIWR 3

c

c c

H

41 96 0.01 . . C.42 . . 190 3.78 . 0.02 . .... e • • « a
' J • •

C

R A

T H S K T L E

s S T T S T A A P N N N T D P B C I J H P E

B SCO D L R H OOCHOOOO E w T
1

S 4 3 S S N 4 c K D 4 3 2 3 CCNEGDD2 L P A A

41 559 12 Q 9 3 C 9 562 0.05 0.8 2 8 1 12



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEW ATER I NG/RE INJECT ION/ DISCHARGE PROGRAM

REPORT YEAR =1981 TYPE=UPPA STATIOM=GS-M10U

D

A

T

E

T

r

M

P

F

H

C
r

N W

: l

A

L

ABB B C C

S A E 8 R D A

C

L

29UANE1
C3N0V81

8.1
9.2

7.4
7.6

1350 •

135C .

0.1 0.01 0.1 0.01 0.19 0.2 0.01 71

0.22 . . e.i

10.5
11.3

42 0.01 0.01 0.20 0.44 C.l 0.08 79 0.10 0.3 0.05 0.53 0.01
43 . • 0.89 . . 0.08 84 0.02 . . 0.34

140
120

M

2 S E G G S T

N E I A r L N I

h

C C

3 3 H

C

3 S

42 2.56 0.5 0.01
43 1.53 . 0.02

0.01 0.5 0.1 0.1 0.5 10 443
470

1 0.5 425
384

0.1

T

T S T A

B C D L

S N 4 S K

42 . . 960 384
43 . . 9^6 3°4

A P

R C

D u

50 2

513
0.03
0.06

N N N TO
H CO C

3 2 3 C C N

0.50
1.34

3 0.1 8 0.0 5 D.l

o

R A

S K T L c

E c I J H c E

r o H T
I

G o D 2 L P a A

• . 12 20 . . 4 10
• . . 27 . . 3



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER GUALITY DATA

DEWATERING/REINd EC TION/C IS CHARGE PROGRAM

REPORT YEAR=1961 TYPE=UPPA STATI0N=GS-M11U --

r

n

P N

H D

W A

L L B

44
45

29JAN81
D3N0V81

8.1
8.4

7.5
7.8

1320
1350

0.2 0.01 0.1 0.01 0.17
P. 18

0.2 0.01 81
87

10.5
10.7

B C C F F L M M H N SAN
S R U FEB I G N G I K E G A

44 0.01 C.01 0.1C 0.05 0.1 0.06 74 0.07 0.3 0.05 1.33 0.01 . 120
45 . 0.35 0.06 75 1.11 . . 105

C

B S

S R

S E

E I

M C C S S T

G G S T I o C S

A r L N I W R 2 3 H 4 3 S s

44 1.57 0.5 0.02
* 5 0.45 . 0.0 8

C.01 0.5 C.l 0.1 0.5 . 10 465 1 .5 413 . 0.1 .

. . .476. . 365. . .

C

R A

T H s K T L B

T s T A A p N N N T D P B C I J H P E

e c
pi

L R C H C C H E H T

S N 4 c K D u 3 9 3 C C N E G D D 2 L P A A

44 . . 952 406 507 0.03 C .60 1 1 .6 •
o 0.05 0.1 . . 37 14 . . 3 1

*5 . . 938 4C4 525 CO 7 0.98 . 2.4 . 4 . . . . . 17 . . 10



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATFR CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER GUALITY DATA

DEW AT E R I MG / R EI NJECTION/CISCHARGE PRCGRAM

REP CRT YEAR = 19P1 TYPE=UPPA STATI0N=GS-M12U

W A

L L

*6
^7

29JAN81
2 2CCT81

12.4 7.2 1400
-200

0.1 0.01 C.l 0.01 0.19 0.2 0.01 70
56

4.85

F P L M M H N

E E I G N G I

4b 0.01 0.01 0.12 0.28 0.1 0.13 72 0.02 0.3 0.05 0.44 0.01 . 1
Q

47 . . 0.41 . . C.14 73 0.02 0.5 . 1.10 . . 180

N

S E

H

M C C c s

G G S T Z

A r L N I W R
j

3 H 4 3 c

4b 3.17 0.5 0.01
47 3.00 . 0.01

0.01 0.5 0.1 0.1 0.5 . 10 588 1 0.5 412
. 616 . . 324

0.1

c A

T H S K T L B

T T S T A F N N N T D P B c I J H P E

E S C D L R H C H r c H T
1

S S \ a c; K p a 3 2 3 C c N E G n D 2 L p A A

46 . . . 1128 502 471 C.25 0.7 1 0.1 . 9 0.05 0.1 • . 8 43 • . 3 fi

47 . . . 99C 5:4 4*0 0.39 . . 0.2 . . . • . . 42 . . 2



RIG BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - T^ACT C-A
UPPER AQUIFER WATER QUALITY DATA

CE WATERING /RE INJECT I ON/ DISCHARGE PROGRAM

REPORT tTARrl96l TYPE=UPPA STATI0N=GS-V2U

C

o

P N

H D

W A A B E B C

LLSAEB ^0
c c c

LRU
4 8 29JANS1 11.3 9.2 1450
49 25FEB81 11.8
50 30MAR81 10.6
51 13APR81 12.1
52 270CT81 11.7

9.5 148C
9.4 145
9.5 135C
9.4 1575

0.10
0.23
0.22

.

0.C8

4.9
5.5
5.6
5.8
3.9

7.21
20.70
19.60
20.70
16.70

0.03
0.19
0.09
0.05
0.13

05

0.08

H

M - C C S S

3 M M H N S A N S Z S B G G C S T
7
L. C

S G N G I K E G a R VNBIAELN i y R 3 3 P 4 T

46 120 3.0 . . 220 . 338 10.90 660 .

4° 89 6.8 . . 198 . 275 11. 3G 0.5 500 .

50 Q l 5.1 . . 200 . 254 13.20 527 .

51 94 5.2 . . 220 . 25" 13. CO 569 •

52 120 0. 04 2.6 . . 2C0 0. 07 . 458 9.61 4 Q 1 •

P A

T H s K T L B

T T S T £ A P N N N T D P B c I J H p E

B S C c D L R H c u o E H T

S S S N a $ K n if 3 2 3 C c N r G D D 2 L p A A

48 . 1180 481 506 .01 . 11 . . . 2. . . .

49 . 97fo 434 38G 0.C7 1.40 2.000 0.1 p . . . 0. 5 . . .

5? . 10 84 450 388 • 1.75 0.005 c
. . . . « . .

51 . 1028 447 401 0.07 1.23 1 . . e 3. . . .

52 . 1101 544 503 0.10 . <+ . . . 2. . 23



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAV

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DE 1

* A T E R I NG / R E I N JEC T I ON /DISCHARGE PROGRAM

REPORT YE*P=!9H1 TYPE=UPPA STATIC r\' = GS-M3U

D

A

T

E

29JAN81
25FEB81
30^AR81
13APR81
D3N0V81

T

E

M

P

8.1
8.8
8.4
8.4
8.8

C

P N

H D

9.6
9.8
9.6
9.6
9.7

1275
1330
1400
13
1300

U A A B B

L L S A E B

B c c C C C F F

B R A L R u F E R

0.01 . . 3.70 9.47 . . 0.36
0.23 . . 4.3 12.90 . . 0.84 0.05
0.32 . . 3.86 14.00 . . 0.67

. . • 4.40 25.20 . . 0.46
0.68 . . 5.2C 13.00 . . 1.56

H

M C C S

L M M H N S A N S Z S B G G S T z

I G N 6 I K £ G A R V N ? I A E L N I W R 3 3 H 4

3 52 . . 1.43 . . 244 . 349 16.7 . 360
4 51 . . 1.55 . . 270 . 3 25 15.4 0.5 464
5 51 . . 1.75 . . 269 . 305 16.8 469
6 50 . . 1.80 . . 270 . 336 13.8 . 417
7 0. 16 48 . . 1.26 . . 250 1. 76 . 464 17.4 . 312

T

S T T S

SCO
3 S S N 4

T A

D L

S K

H

A P

P. C

C 4

N

2

S K

N T D P B C I J

OCHOOOC E

3 C C H E G D 2 L

780 571 223 0.08
9?8 543 221 C.08

109? 5 54 219 0.07
1000 519 216 C.07
BE* 679 210 C.13

0.2
0.26
0.24
2.78

6.000
O.OCfe
0.001

7
o

12

3
To

2.0
0.?

•

2.0
2.0



RIO rLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA -TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEW ATE R I MG/REI EJECTION/ DISCHARGE PROGRAM

REPORT YEAR=1981 TYPE=UPPA STATICN=GS-M4U

s

P

C

D T c

A E

E T M r H W A A B B 3 C c C C

S E P H r L L s A f g R o A L R

58 29JAN81 14, 7,.3 195G 0.Q1 126 7.10
59 25FEB81 1*. 3 r* <.1 150 0.23 35 10.60
60 3 0«ARP1 13. 8 9 i.0 145 C.13 31 11.80
61 13APR81 15,.2 8, 4 1525 . 54 10.10
62 21JUL81 15.,6 7,.2 195G 0.23 104 9.19
63 270CT81 14, 5 7..5 190 1.61 0.01 87 10.50

B C F P L M M

S u F E B I G N

5 8 0.05 0.28 107
59 C.09 0.0 5 75
60 0.10 . 74
61 0.08 . 85
62 0.05 . 104
63 0.21 . C. 17 102 0. 09

N S

I K

0.°2
1.73
1.84
1.52
0.8 7

0.88

E

N

A

250
230
230
240
240
240 74



RIO ELANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

CENTERING /REINJECTION/DISCHAKGE PROGRAM

REPORT YE A R= ?.981 TYPE=UPPA STATION =GS-M4U

N

H T

M C c S S T T S T

S E G G S T 2 Q S C D

1 I A E L N I U R 7 T H u 3 S S N A S

1 714
> . 422
I 419

. 554

. 646
i 0.15 653

56
21

663 1616
448 1044
512 107?
486 1140
659 . • 34 . . 1567
618 1494

R A

H S K T L g

A A P N N N T p E C I J H P E

L R H r C H C C Q E H T

K D ii •z 2 3 C c (U E G D D L p A A

6C8 755 0.01 . 1 .000 4 • 35
424 396 0.11 0.10 5.000 0.1 fi • 11
434 381 0.3 4 0.12 0.004 13 • •

489 484 • 0.16 0.001 a • 20
549 68 7 • 0.10 • 0.1 . • 2C
554 637 0.07 • • 6 • 30 2



RIO BLANCC OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEWATERING/REINJECTION /DISCHARGE PROGRAM

REPORT YEAR=1981 TYPErUPPA STATI0N=GS-H9U

W A

L L

64
65

29JAN81
03NOV81

11.1
12.2

6.7
7.0

3G00
300Q

0.1 0.01 0.1 0.01 0.33
0.40

0.2 0.01 266
240

9.24
10.20

K

64 0.01 0.01 0.09 0.11 0.1 0.15 203 0.05 0.3 0.05 1.86 0.01 . 260
65 . . 0.13 • •. 0.13 200 0.02 . . 1.64 . . 230

N

S T

N I W R

H

C CCOO
* * w

s

3 S

64 3.41 G.5 0.01
65 3. no . COR

0.01 0.5 0.1 0.1 0.5 . 10 910 1 0.5 1364
. 3 85 . . 12 9

0.1

T T S

B SCO
S SNA

N N

2 3

T D

C C

C C N

64
65

2644
2 C 70

771
7^4

1500
1422

0.2
0.1

0.

1.
1 0.1 4 0.05 0.1

4

1 5 6

. 56
6 11



RIC BLANCO CIL SHALE CCMFANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHE*I°TRY DATA - TRACT C-A
UPPER AQUIFER WATER GUALITY DATA

DEWATERING/REINJECTIGM/ DISCHARGE PROGRAM

REPORT YEAR=1981 TYPE=UPPA STATI0\' =GS-1U

T

E

M P

P H

C

c

N W A A B B

D L L S A E

B C c c

R U

F P

E B

66 25MARR1 6.2 10.3 250
67 28APR81 ICO 7.6 1400 0.46 81 • Zxi. 0.23

M M H N

G N G I

NS ZSBGGOST 2ARVNBIAELNIWR

H

C C

O

7 3

66
67 8 1.27 160

13 1.2 8

582 387

S

O

3 S

T

T T S

sec
S N 4

L

R A

H s K T L B

A P N N N T D P B C I J H P E

R O H O O O C H O E O H T

D a 3 2 3 C C N E G D D L P A A

66
67 18

. 48P6 . .

. 1052 496 531 0.01 0.23 25



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATE«? CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEBATER I NG/REIN J EC TION /DISCHARGE PROGRAM

REPORT YEARrl9Pl TYPE = LIPPA STATION =GS-10U

C

N

n

i* A

L L

12.3
13.5

68 30JAN81
69 24FEE81
70 26MARR1
71 3 0APR81 . . . .

72 10NOV81 13.3 7.4 ?050 .

7.C
7.2
7.1

2050
1850
2100

1 010 1 01 0.33
0.43
0.07
0.15

5 01 131
140
130
120
120

7.10
7.21
Q .5 2

8.^0
12.30

E C C F P L M M H N S A N

S R U F r B I r- N G I K r G A

68 0.01 0. 01 0.0 8 11.10 0.1 0.20 116 0.19 0.3 0.05 0.80 0.01 . 260
6? • 0.13 6.30 • 114 . 0.80 . 250
70 • 0.13 5.3C . 120 . o. c o . 240
71 • 0.10 4.63 . 120 . 0.86 . 250
7 2 • 0.25 • 0.17 120 0.20 0.67 . 230

2.40

1.66



RIO ELANCO OIL SHALE COMPANY
ENVIRONMENTAL KYCROLOGY MONITORING PROGRAM

WATER CHEVITTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

CE WATERING/REIN J ECTION/DISCHARGE PROGRAM

REPORT YEAR=15R1 TYPE=UPPA STATI0N=GS-1CU

H T

D M C C S T T S
5 Z S p G G s T z S r O

5 V N e i A E L N 1 U R 1 3 H 4 3 S s N 4

$8 0.5 0.02 0.01 0.5 0.1 0..1 . 0.5 10 775 1 0.5 841 . 0.1
69 . • • . 75 9 1 Q .^ 750 .

70 • • . . 769 • . 750 .

71 • • . . 747 • . 715 •

72 0.04 . . 763 • . 619 .

H

A P

R O

D 4

N N

H C

3 2

N T D

C

3 C C P A

68 1788
59 17G4
7C 1616
71 1596

662 805
'6^9 819
647 818
639 793

0.05
0.12

0.90
0.20
2.10
0.18

2 . C

8.000
.

0.005

0.1
0.1
0.1
0.0

1576 644 793 0.07 0.94

37
7

4

1

12

0.05 0.1 24 48

46
47
45
48

£ 10



PIC FLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER WATER QUALITY DATA

DEW ATER

I

NG/RE INJECT ION /DISCHARGE PROGRAM

REPCRT YEAR=1981 TYPE=UPPA STATION=GS-13U

C

N

u

WAABB BCC
LLSAEBR'DA

c c

R U

F P

E e

73 10NOV81 12.6 7.4 1650 87 9.87 . . 0.2 . . 0.12

p M M H N

s G N r
I

S A

E G

Z

V N

M

S8GG0ST Z

BIAELNIUP
C S

3 H 4

91 0.01 0.32 180 2.3 628 . • 467

R A

T H S K T L B

S T T S T A A P N N N T £ P B C I J H p E

R s C n D L R C H C H E H T

$ 3 S S N ix s K D a 3 2 T C c N E G D D 2 L p A A

73 1184 534 591 0. 08 1.34 . . . 24 . . . . • 46 . .
c; 8



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER UATER QUALITY DATA

DEWATER I,MG/REINJECTION/ DISCHARGE PROGRAM

REPORT YE^R=1981 TY°E=UPPA STATI0N=6S-2-3U

WAABB BCC
LLSAEBRDA

C C

R U

F P

E 5

74 lervOVSl 10 7.4 1500 90 8.14 . . 0.31 . . 0.0R 81

H H

G I

M

Z SBGGCST
N BIACLNIW

C S

OOC
3 H 4

74 0.03 . .38 . . 150 2.42 . 0.17 . . . 574 . 415

3 S S

R A

S K T L B

N N T D P B C I J H P r

C H r H T

2 3 C C N E G D D 2 L P A A

74 1072 484 558 0.06 0.05 0.3 7



RIG ELANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UFPER AQUIFER WATER QUALITY DATA

DEWATERING/REINJECTI ON /DISCHARGE PROGRAM

REPORT YEAP=1?81 TYPE=UPPA STATI0N=GS-9U

76 25FEE81 11.6
77 26MAR81
78 30APR81 12.7
7° 17N0V81 11.2

7.6 1250
7.3 1200
7.1 1200
7.6 120C

W A

L L

75 30JAN81 10.7 7.2 1200 •

A

5

1 C

B

A

01

B
r

1 01

E c c c

E R D A L

0.27 0, 0..01 100.0 8.23
0.36 90.2 9.47
0.23 91.0 7.84
0.18 69.0 10.10

. 82.

C

8.88

B C c F P L M M H N S A N c

S R u F E E I G N G I K E G A p

75 0,.01 0.01 0.09 3.09 0.1 0.07 65 0.14 0.3 0,.05 0.41 0, 01 . 120 1

76 0.22 2.63 . 66 . 0.^8 . 122
77 0.16 0.8G . 65 . C.57 . 110
78 0.11 2.17 . 62 . 0.43 . 110
79 0.30 . 0.05 60 0.37 0.55 . 101 1

1.29

03



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRA,"

WATER CHEMISTRY DATA - TRACT C-A
UPPER AGUIFER WATER QUALITY DATA

DEWATEPING/REINJECTION/niSCHARGE PROGRAM

REPORT YEAR=1981 TYPE=UFPA STATION = GS'

H T

M C C c S T T S

g Z c F G G S T z O O o O S C

s V N F I A E L N I W R 3 3 H 4 3 S S N 4

75 0.5 C.Q1 0.01 0.5 0.1 0,,1 . 0.5 10 482 1 .5 351 . 0.1
76 • . 477 1 0.5 424 .

77 • • 4 88 . . 3 66 .

78 • • 472 . . 28 q .

7° C.04 • 439 . . 259 .

R A

H S K T L

O T A A P N \! N T n P E C
T

U H P E
Dc D L R O H C O O C H G O O r r H T

C s K D 4 3 2 ^ C c N F G D D
r>

L p A A

75 900 417 517 0.C2 0.7C 5.000 0.1 8 0,05 0.1 8 7 7
. 3 11

76 944 412 497 0.01 0.20 6.000 0.1 6 • 32 . .

77 860 419 49^ . 1.00 • . 10 . 23 . .

78 832 411 427 . 0.13 0.001 . 4 . 23 . .

79 706 374 451 0.29 0.32 . . 4 . 26 . 4





APPENDIX 5-1.6

Multivariate Analysis of Variance (MANOVA)
Variance Tests for the

Upper Aquifer Water Quality





rio blanco oil shale company
environmental hydrology monitoring proc 1 -;-

k ul t i v a r i a t e a k a l y s i s of variance - • a t e f chemistry r
- ft t a

dewatering a
r

:c re1njection system
type=upf a

gentral linear models procedure

h'anova test criteria for the hypothesis of no overall spty- effect

h = type i s s % c p matrix for: r p t y r

E = ERROR S S ft C P MATRIX
P = DEP. VARIABLES = 11

Q = HYPOTHESIS OF =

NE= DF OF £ = 21c
S=MINCP»G) = 3

N = *5 4ABS<P-G)-1) 5 2.5
h = .5CNE-P-1) = 102.

G

HOTELLlNG-LAwLEY T^ACE = TR(E**-1*H) = 3.582183S9

F APPROXIMATION = ?(S*N + l>*TR(E**-l*H>/<S*S*(2f/!*S + l)J
WITH SC2M + S + 1) A TJL 2<S*N+1) CF

F< 1 r, 1 O 1 - 1 3 . 3 1 PROP > F = U.0G0 1

PILLAI'S TRACE V

F APPROXIMATION

= TR<H*INV(H+l)) = 1.063C836E

(2N + S+1 > / ( 2.-+0+1 ) * V/CS-V)
•* I T h S « 2 M + S 1 ) AND s ( 2 N + S + 1 J LP

F<55*1050) - 5. IP. PROB > F = 0.CC01

b I L K S a CRITERION L = OETCE) /LET(H+£) = 0..171«38 CJ15

U = -(NE--5CP-Q+1))*LN<L)
L = NE-«5(F-G+1)
Z = SGRT< (P*P*G*G-4)/(P*P+G*G-5)
P = ( P * Q - 2 ) / 4

374.C6H8
2 1 2 • 5 C

4 • 6 2 8 £

9 i

F APPROXIMATION = < U*Z-23 ) / (P *Q ) * ( l-L**l/2 ) /L**l/Z
WITH P*G 4 P

>:;> ;:*7-25 DF

1 5 5 * 9 5 7 ) = 8.U r PROB > F = . C C

1



R I C BLANCO GIL S H A L E COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

MULTIVARIATE ANALYSIS OF VARIANCE - i»ATER CHEMISTRY DATA
DEwATERING AND REINFECTION SYSTEM

TYPE=UPPA

GENERAL LINEAR MODELS PROCEDURE

MA NOV A TEST CRITERIA FC^ THE HYPOTHESIS OF ,.0 OVERALL RPTYF EFFECT

ROY'S MAXIMUM ROOT CR ITER I OH = 3 - 2 b 4 fa

ICAL VARIABLE YIELDS A\ UPPER B U .% Z

Ft 5,216) = 1 4 . 6 G ( U c P E R D U N D )



RI LANCO r? I L.
c HmLE COMPANY

ENVIRONMENTAL HYDROLOGY MONITOR I No PROGRAM
MULTIVARIATE ANALYSIS OF VARIANCE - i*ATER C'-E • I i'

T t~ Y DATA
DEWATEPING AND REINJECTICN SYSTEM

TYPE=UPPA

GENERAL LINEAR MODELS PROCEDURE

K A N V A TEST CRITERIA FOR T H L HYPOTHESIS C F NO OVERALL AREA EFFECT

u = T Y i
: E I S S I C P MATRIX F C R : A ° ". A

E = ERROR S S & C F M A T R I X

P=DEP. VARIABLES = 11

Q= HYPOTHESIS DF = 2

N F = DF OF E = 216
S = M I N ( P t Q ) - 2

\ ~ .5<ABS(P-Q>-1) = 4*0
r* = .5<NE-P-1> = 102. C

HCTELLINC--LA-*LEY T?ACE - TR(E**-1*H) = G. 6 5 71101

F APPROXIMATION = 2 ( S * r
.• + 1 ) * T R ( Z * * - 1 * H ) / ( £ * S * ( 2 '- + S + 1 ) )

v.- 1 T h S ( 2 M S + 1 ) AND 2 ( S * \ + 1 ) D

F

F i 2 2 % & l o ) = 6.12 P F. B > F = 0.DCC1

P I L L A I • S TRACE V

F APPROXIMATION

= T P ( H * I } V ( H + 1 ) ) = fJ.4<516 c &Zh

( 2 N + S + 1 ) / ( 2« S + 1 ) * V / ( S- V

)

* 1 T H S ( 2 M + S + 1 ) A N C S < 2 N + S + 1 ) D F

h ( 2 2 , A 1 A ) = 6.13 P R E > F = . o C 1

BILKS' CRITERION L = DET (E)/DET(H + E ) = Q. 5676481b

E * A C T F = (1-SQRT(L))/SQRT(L>*< . E +Q-P-D/P
WITH 2 F AMD 2 < N E + G - P - 1 ) IF

F ( 2 2 » A 1 2 > = 6.13 pre > f _ o . o u o

l

MY»S MAXIMUM ROOT CRITERION = Q.386&S805

FIRST CANONICAL VARIABLE: YIELDS A'. F UPPER ^u'i.

F ( 2 » 2 1 6 ) = A 1 . 7 •• (UPPER BOUND)





APPENDIX 5-2

Hydrology Monitoring Data

MIS Monitoring Program





APPENDIX 5-2.1

Operations Field Data for
MIS Monitoring Program
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APPENDIX 5-2.2

Operations Water Quality Data
MIS Monitoring Program





RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRA"

WATER CWEMIfTPY DATA - T^ACT C-A
OPERATIONS WATER QUALITY DATA - Mis MONITORING PROGRAM

REPORT YEAR=1981 TYPE=DAMS STATIO M =YEPP0ND

S

P

c

B B

A E

B C

R D

C C

R U

1

c.

3

4

—

»

6

7

8
Q

10
11

12
13

23 JAN 81
29JAN8 1

10MARS1
2 4M A R 8

1

27KAR81
28MARP1
02APRS1
03APR81
29APR81
07 AUG 81
2CAUGP1
29SEP81
25N0V81

7.C
6.C

•

2C.0
10.0
10.0

15.0
.

21.0
19.0
8.5

s . C

8.9

v • -j1

1G.5
8.8

9.0
8.5
8.6
f'.8
o c

2300
23C0

220C
31C0
2 2

2475
•

2 80
3000
3700
64^0
60CC

01

0.17
0.51

0.34
0.39

0.11
0.18
0.21

22.00
4.0C

136.00
110.00

13. 72 8.00
21.00 122.00
22.00 12 8.00
5.02 586.00

2 8.00
27.00
17.00

1.69
2.62
2.76

S B

B I

1

2

3

4

7

8

q

10

11
12
1?

0.36
0.29

0.67
1.10

1.5 7

0.34
1.86

06

72
7

21 7

24 71

23 77
86
84

07

06 1

3

A. 30
0.70

8.70
10.50

.

.

5.00
4. CO
2.04

04

07

430
390

•

2180
400
<*20 3

1580 1

760
1400
1690

.72 ,

.20 .

.71 ,

0,

, 0.

.01 .

,04 ,



RIC ELANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - T^ACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=DAMS STATION=YERPO k
iD

M

G

S E L

S T

N I

Z

W P

T T

S C

S N

3

5

6

7

8

o

10
11
12
13

534
378
315
576
36 6

388
879

505
85 4

729

1.26
0.13
6.16

164.0
4.81
12.00

101.00

6.25

52.50

660
698

.

1315
1147
720 1

1800 19

1261
2380
2162

10

4

16

0.02
.

0.00
0.00
0.00
0.00

320
400

1672
9 704

483
427
395

1756 539
4040 2449

2732 547
^634 729
5011 1506

R A

H S K T L p

c A P N fv N T D P 8 C I J H P E

E R H C C C H E H T

s D 4 3 2 3 C C N E GOD 2 L P A A

1 . • • . . . • i • . • 4

2 351 0.27 43?. 000 0.2 . 16 , , . 15 ,

j 36 0.3C 4-20 8. oco 1.9 . . .
K

4 . . . . . . . < . . <

R . . . . • 52 . < . 92 . 4

6 . . . . • 17 . . 22 . «

7 343 0.2 a 10.70 0. 407 1 .8 . 10 <, 0, 02 , 14 15 ,. • 14 26
8 304 0.19 10.10 0. 16 8 0.2 . 18 , 1,27 1609 ., 5« u <, . 38 18
a

. . • • . 7 7 , • <

n 14

10 . • • • . . . . 4 > . . .

11 3 86 .03 5.73 • 0.1 . 11 , 13 « . 3 a

12 421 0.15 14.97 • 0.7 . 16 . 1* . . . .

J
T 3 88 0.2C 0.6 4 • . . 21 , 17 ,» . . .



RIG BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OFERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=I9»1 TYPE=DAMS STATI ON=YPZR-l

s

P

c

T C
E o

M P N W A A & E

P H L L L S A E

E C C

R D A

C C

R U

FPL
E B I

14 01 APR PI 9 7.7 8 75 . 0.16 88 9.41 0.16

M

B H M H N SANS ZSBGGOST Z

S C- N G I K EGA RVNSIAELNIWR C

3 H 3 S

14 44 . . . 2.3 . . 62 336 297

R A

T H s K T L

T S T A A P N N N T D P 5 C I J H P E

B C D L R C H C H F H T

S N 4 2 K Q 4 3 2 3 c C N E G D D 2 L P A A

14 . . 688 294 400 0.15 8.71 0.005 1 .1 . 17 . . • • . 15 . . . *



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-a
OFERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPO-T YEAR =1981 TYPE=DAMS STATIGN=YPZR-4

e

s

D

A

T

E

T

r

Vi

p

P

H

C
n

N

D

W A A B E B C

LLSAE R RD

15 01APR91 8 7.5 150 • • • • . • b 1 • •

c c

R U

150 25.2

FPL
E B I

0.1

B M M H N

s G N G I

SA N S ZSBGGOST Z

EG A RVNEIAELNIWP
T

S

S s

15 90 2.4 120 5^8 458

R A

T H s K T l e

T S T A A P N N N T D P B C I J H P E

B C D L R H C H E H T

S N 4 s K D 4 3 2 3 c c N E G D D 2 L P A A

1263 509 744 0.14 2.27 0.003 1.2 18 21



RIC PLANCG OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY KONITCING PROGRAM

WATER CHEMISTRY DATA - T»ACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=19P1 TYPE=DAMS STATION=YSWPOND-l

W A

L L

B 5

A E B

16
17

18
19
2C
21

15JAN81
01VARS1
01APR«1
07MAY81
C1JULP1
30SEPR1

3,0
5.5

•

16.0
22.8
12.0

e.R
8.9

.

9.1
9.2
9.3

32000
38000
34C00
40000
42CC0
42000

0.Q4
.

0.01
.

0.02

. 0.18

. 0.96

. .

• 0.66
. 0.05
. 0.48

2.4 568.00 .

18.0 19 76.00 • 0.06
.

0.101 24.0
23.0
14.0

515.00
1.89

11.92

E F P L M M H N S A N S Z S

S F E e I G N G I K E G A R V N 3

16 1.36 0.13 . 113 0.5 . . 14100
17 0.14 0.97 . 111 5.1 3.00 . 11580 5.10
18 . . » . . . . •

19 0.38 0.26 0. 38 110 0. 12 C.29 3.5 0.09 • 16000 4.84 0.05 .

20 1.50 . • 150 0.6 4.7 . . 16400
21 0.87 . • 150 7.0 0.15 . 1700C



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER GUALITY DATA - MIS MONITORING PROGRAM

REPORT Y E A R = 1 9 8 1 TYPE=DAMS STATION=YSWPO\D-l

G G

A E

S T

N I

2

W F.

T

T T S

SCO
SNA

16
17
18
1°

20
21

.02 .

.01 , , 0.

> «

, 0,

c
» -J <

7

[^

184 0.10
6842 57.80

. .

3798 77.80
3426 1.15
4833 2.31

20926
21432
234*1
28055
30048
310<=3

80
1874

320
14
44

4C004
42600

43512
49900
53930

R A

H S K T L E

A A P fv N N T D P e C I J H p E

e L R H C H r H T

s K D u 3 2 3 c c N E G D D L P A A

16 705^ 21 0.48 0.60 • 0.1 . 6 • . . . .

17 6744 502 C.61 110.00 0.3 . 12 . 0.14 . 165 3 9 151
18 • • • .

19 4548 512 0.17 0.38 . 0.1 . 12 . 0.02 . 254 34 2F

20 4859 674 0.11 0.03 . 0.3 . 28 . . . 22 . .

21 7909 652 0.79 0.17 . 19.1 . 51 e . . 24 . .



RIO ELANCC CIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - T^ACT C-A
OPERATIONS WATER GUALITY CATA - MIS MONITORING PROGRAM

REPORT YEAR=19 81 TYPE=DAMS STATI0N = YSWPO"-D-2

W A

L L

8 B

A E B

B C
R D

C C

L R

23
2 4

25
26
27
28

15JAN81
1 V A S 8 1

06MAY81
CI JUL 81
15JUL81
50SEP81
080EC81

5.C
5.5

15.0
2 2.5

.

12.0
6.6

8.2
10.3
ICC
9.9

14000
20000
2

21000
-200

23C00
80

03
03

0.45
0.66
0.56
0.04

0.54

24.4
18.0
12.0
5.2

16.0
8.5

25.0

430.00
376.00
7268.00

32.20
65. Q

47.00
57.98

p C F F L M M H N S \ N S
c U F E B I G N G I K EG A R

22 0.97 0.30 , 97 4.0 800
23 0.12 0.06 , 4.6 . 5700
24 0,,02 0.84 0.0 6 t. 0, i 5 98 0,,01 0,,13 3.4 0,,03 , 8000 4.

25 1.17 . < 120 2.9 , 6900
26 • . 4 100 3.7 , 4970
27 0.59 . < 92 5,,1 6 a ~j 7200
28 7.80 . 230 12.0 , 18400

64



RIO ELANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=DAMS STATI0N=YSWPOND-2

H T

M C C S S T 1
c

E Z S P G G 5; t z o Q Q C r> S C: o

S V N E ][ A E L N I W R 3 3 H 4 3 s S N 4

22 • I • • • <, . . . 819 1.00 0.5 12857 . . < .

23 • > • • • i, . . • 1576 367.00 7216 . . ,

24 • 0,,02 , , . • 0.2 .> . . . 116 30.20 7930 • 48.»6 . 4

25 • , . . 0.5 <. . . . 1568 2.62 12978 . 13 ,

26 • > . . . «. • . • 1Q66 99.00 9366 * . <

27 • . . 0.4 , . . . 2105 1.54 12700 a 18 ,

28 • , . . 1.0 ,. • • • 14432 1.97 20071 . 75 ,

T

E D

? S

H

A P

P C

V 4

N N

C

2 3

D P

C H

C N E

22
23
24
25
26
27

2 0172
17604
22584
21668

21428

557
7572
617

5742
2610
4379

60
436
433
506
451
399

0.04
0.64
0.2°
0.C9

0.20
•

0.03
0.02

0.18 0.21

0.1
C.l

0.5

6

8

8

11

.

54
28 55142 15314 100° 1.50 0.05 . 1.3 . 48 .

07 59

3

23
28
15

.

7

50

84



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=DAMS STATI0N=YSWP0\D-3

T

E

M P
P H

C

n y a

DLL
B B

A E B

B C

R D

C C

L R

29
30
31
32
33

15JAN81
01MAR81
6 F A Y 8

1

01JUL81
30SE D 81

4.0
15.5
16.0
22.0
13.

C

.9

9.3
8.C

4600
12000
10050
1300
8800 0.17

0.23
0.58
2.07
0.03
0.24

11.1 2.50
16.0 232.00
15.0 133.00
18.0 2.75

110.

C

1.C2

R C F P L M M H N S A N S Z S B

s U F E p I G N G I K E G A R V N B I

29 . 1.12 77 . . 0.81 . . 200
30 . 0.09 0.05 86 . . 2.02 • . 1966
31 . 0.54 0. 25 88 . . 1.67 0. 03 . 2600 3.06 • • • .

32 . 0.86 110 . . 4.70 0. 02 . 3700
33 . 1.22 170 . 8.9 . 4.80 . . 1000



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=DAMS STATI0M=YSWP0ND-3

G G

A E

ST Z

N I W R

H

C C

3 3

S S

4 3 S

T

T T S

SCO
S N 4

T A

C L
S K

29
30
31

32
33

0.2
0.2
0.7

855
958
1017
1240
1272

2.2
52.6
41.0
44.7

936
3785
4690
6558
3957

60
9

22

3636 271
7532 1709
7916 1556

11560 1817
6606 1089

R A

H S K T L B

a P N N N T D P 6 C I J H p E

B R H C H E H T

S D 4 3 2 3 C C N E G D D 2 L P A A

29 86 0.02 0.20 . 0.8 1 . . 1 . • .

30 394 . . 0.000 0.8 10 . . 25 . • .

31 399 . 0.03 0.037 . 5 • 0.01 81 27 . 14 23
32 497 0.02 0.08 a 0.4 7 . . 21 . . .

33 974 0.31 4.89 • 0.1 183 . . 22 . . .



RIO ELANCC OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=DAMS STATI0N=YSWP0ND-4

T

E

M P

P H

15JAN81
08MAY81
01JUL81
30SEP81

3.0
13.0
22.5
12.0

8.6
7.9
7.9
8.0

100
4^00
5150
8 80

0.01
. . .

0.17 .

0.46
0.11
0.12

120
140
44

86.7
30.6
59.5

F P L M M H N S A N q z S B

F E B I • G N G I K E G A R V N B I

•

1.00 . . 3.4 62 0.1 1.5 . 350.0 . . 550 4.31 . 0.02 . •

2.47 . . . 92 . 2.5 4.4 . . 720 . . . . .

1.32 . . . 120 . 1.7 5.0 . . 980 . . . . •



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=DAMS STATI0N=YSWP0ND-4

H T H

M C C s s T T S T A A

5 G G C s T 2 C S C D L R

S A E L N I W R "Z 3 H 4 3 s s N 4 S K D

34 • • • • • • • • • • • • • c • » • • •

35 • • 1.2 • • • • 502 • • 1551 • 39.5 • • • 3260 451 554
36 • • 1.0 • • • • 412 • • 2548 • • 4 • • 4242 371 728
37 • • 1.1 • • • • 1977 • • 3350 • • 51 • • f 067 1664 603

u

R A

S K T L B

P N N N T D P B C I J H P E

B G H C C M E H T

S 4 3 2 3 C C N E G n D 2 L P A A

34 • • • • . . . . 4740 . . . . . . .

35 6. 65 0.01 0.3 . 83 . 4.52 . . 368 23 . . 544
36 0. 02 10. 10 • . . 69 . . . . . 12 . . . «

37 0. 12 4. 31 • 0.1 . 271 . . . . . 18 . . . .



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER GUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=DAMS STATI0N=YSWP0ND-5

T

E

M

F

W A

L L

B B

A E

B C C

R D A

C C

R U

FPL
E B I

30SEP81 13.5 8.9 64000 • • 0.31 • . 0.13 . . 26 79.91 . . 1.63 . . .

M M H

G N G

N

I K

S

E

A N S ZSBGG
G A RVNBIAE

M

S T Z

L N I W R

H

C

3

C

T

C

H

70 • 1.1 . 25 0.05 3.43 •

T

S T T S

SCO
3 S S N 4

H

A A P N

L R H

K D 4 7

R A

s K T L B

P B C I J H P E

C H E H T

N N T

OOOO
23CC NEGDD2 LPAA

40442 88070 17033 1176 1.33 1.2 62 39



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=DAMS STATI0N=YSWP0ND-6

T

E

M P

P H

39
40
41

15JANR1
15JUL81
3CSEF81 14

0.1

8.4

11000
-200

73000 0.39

0.34
.

0.27

1.3
24.0
32.0

7.60
164.23
155.97

C C

R U F

FPL
E B I

w H N

N G I K

S A NS ZSBGG
E G ARVNBIAE

39
40
41

1.11

1.82

1C6
330
360

58
35 0.06

100
44000
35000



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1961 TYPE=DAMS STATI0N = YSWP0 k)D-6

M

S

L N

C

3 H

T

T T SSCO
S N 4

1.4

769
31468
26^49

240.0
48.3
1.1

373
50240
34C93 41

104*4

9876C

H

A P

R

D 4

705 14 0.24 0.20
1418

24326 1561 0.01 2.15

R A

S K T L B

N N T D P 8 C I J H P E

C H E H T

2 3 C C N E G D D L P A A

• 0.7 . a • . a a
n

a a a a

. . a . a . • a a a a a a a

• . . 283 • . a a a 65 a a a a



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=DAMS STATI0N=YSWP0ND-7

T

E

M P

P H

C

N W

D L

ABB
S A E B

B C

R D

C C

L R

42 16JAN81 4.0 8.6 625
43 C8MAY81 13.7 7.9 8000
44 C1JUL81 23.0 7.6 8300

0.6
0.24
0.62
0.22

4.7
280.0
290.0

3.8
29.6
38.8

0.01

B F P L M M H N s A N S z S B

S F E B I G N G I K E G A R V N B I

42 1.24 • . . 3 . . . 0.4 . . 280 . . . . •

43 0.97 0. 05 . 6.9 23 0.04 . . 910.0 • • 980 5.8 . 0.12 . •

44 3.45 . . . 22 • 2.4 . 10.5 . . 1080 . . . . •



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=19P1 TYPE=DAMS STATI0N = YSWP0\'0-7

H T H

M C C S S T T o T A A

e G G S T z S C D L R

S A L N I W R 3 3 H 4 3 s S N 4 $ K D

42 860 5.4 0.5 39^ . • • • • 2 32 15 62
43 • • 2.6 • • • • 159 . . 3915 • 17. 7 . • . 62 96 180 793
44 • 2.2 • • • • 167 . • 4276 • • 6 • • 7145 183 814

R A

S K T L g

C P N N N T D P 3 C I J H P E

B C H C H C E O H T

S 4 3 2 3 C C N E G D D 2 L P A A

42 0.06 42.30 . 0. 5 . 172 . . . . . 5 . • . .

43 . 1.54 0.019 0. 2 . °4 • 2.34 . . 391 24 . . 116 1213
44 . 9.61 a . . 123 . . . . . 9 . . . .



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY CATA - MIS MONITORING PROGRAM

REPORT YEAR:

p

=1981 TYPE=DAMS

n

D T c
A E c

B T M P N W A A B B BCC C CC FPLM
S E P H D L L S A E B RDA L RUFEBIG
45 09DEC81 9 8.7 4700 . . 0.01 . . 0.32 . . 11 3.57 . . 35 ... 29

C

6 M

S N

H N

G I K

M

SA N S ZSBGGO
EG A RVNBIAEL

ST Z

N I W R

C

3

C

3 H

S

4

S

c

3

15.17 13.8 . 5.49 •

c

B

S

H

A

P

D

N

2

45 291 1663 1606 146 0.52 5.23 7.1 1019 15



RIO BLANCO OIL SHALE COMFANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1°81 TYPE=DAMS STATIONrYWRPOND

S

P

c

c
Ij

P N

H D

W A

L L

A B

S A

B

E B

C C

D A

46
47
48
49
50
51
52
53
54

09JAN81
15JAN81
29JAN81
24MAR81
29APR81
05MAY81
07AUG81
29SEP81
25N0V81

15.0
14.0
14.0
14.5
16.2
15.0

•

15.5
10.5

6.1
8.0
P.O
7.8
8.1
8.1
7.9
8.3
8.5

1450
1450
1400
1500
1450
1425
1425
1400
1400

0.1 0.21

0.24

C.29

0.23

33.6 3.70
. .

41.0 8.3 4

34.0 8.40
. .

36.0 9.36
3 7.0 8.88

C

B C F
' P L M M H N S A N S 2 SB

S U F E E I G N G I K EGA R V N B I

46 0.23 ,. • 0.,12 76 . 0.3 . 0.59 ,, • 210 0,,7 0.5 0.02 . .

47 . < . . . . . <> . .

48 0.46 « 78 . . . 0.59 ,, . 220
4° • 4 . . . . • 4 . .

50 0, 18 • 4 • . . . • 4 . .

51 0.41 ,» • 0.,14 71 . 0.5 . 0.50 , , • 200 5 «,6

52 • • . C.4 . • 4 . .

53 0.27 , 78 . 3.8 . 0.34 ,. • 200
54 1.59 , 79 . . . 0.67 ,. . 190



RIO BLAMCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER GUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=19«1 TYPE=DAMS STATION-YWRPOND

H T

c M C C S S T T S T A

B G G C ST Z SCO D L

S A r L N I U R 3 h 4 3 S S N 4 S K

46 0,,5 0,,1 0.1 . , C.5 < . . 545 1. 00 0.5 358 , 0.1 . 1004 470
47 • • • « . .

48 , . 559 1..03 453 , 1108 491
49 . 541 . ( • 465
50 • • • < • .

51 . . 551 371 ,, 0,.2 , 980 468
52 • • • « . .

5 3 . 537 400 , 1027 474
54 . 557 379 , > 4 . • 1033 461

R A

H S K T L B

A P N N N T D P B C I J H P E

B R H C H E H T

S D 4 3 2 3 c c N E GOD 2 L P A A

46 97 23.00 23.00 0.7 . 4 0.,05 0,.06 , 3 ., . 5

47 . . . . . . . <. . . •

48 423 0..01 . 47.00 1.2 . 6 24 ,. . . •

49 . . . . . . . 4. • . •

50 . . . . 3 . . <. . o

51 377 0.04 0.01 0.4 . 5 0,.00 ,. . 10 26 ,. • 4

52 • . . . . . . <> . . •

53 41C 0,.06 0.17 . . • 6 19 , . . •

54 417 0..04 C.01 . 0.1 . 4 26 .. . . .



RIO ELANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
OPERATIONS WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=DAMS STATICN=Y24RDS

35 24MAR81 5,4 7.8 2000

35

M

LMMHN SANS ZSBGGO
IGNGIKEGARVNBIAEL

H
r

ST Z

N I W R 3

C

3

S

C

H 4

• • •

35

R A

T H S K T L g

S T T S T A A P N N N T D p B C I J H P E

s C Q D L R C H C H E H T

3 S S N 4 S K D u X 2 3 C c N E G D D 2 L P A A





APPENDIX 5-2.3

Springs and Seeps Data
Field Data
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APPENDIX 5-2.4

Stream Station Field Data
MIS Monitoring Program
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APPENDIX 5-2.5

Alluvial Aquifer Field Data
MIS Monitoring Program
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RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

FIELD DATA - 1981

OBS

TYPE=ALUV STATI0N=GS-S7

DATE SPC COND TEMP PH

118 02JAN81
119 09JAN81
120 J.6JAN81
121 21JAN81
122 29JAN81
123 06FEB81
124 13FEB81
125 19FEB81
126 26FEB81
127 06MAR81
128 13MAR81
129 20MAR81
130 26MAR81
131 31MAR81
132 09APR81
133 15APR81
134 24APR81
135 29APR81
136 01MAY81
137 08MAY81
138 15MAY81
139 2^2MAY81
140 29MAY81
141 03JUN81
142 11JUN81
143 19JUN81
144 24JUN81
145 01JUL81
146 06JUL81
147 15JUL81
148 21JUL81
149 13AUG81
150 18AUG81
151 26AUG81
152 01SEP81
153 10SEP81
154 18SEP81
155 24SEP81
156 29SEP81
157 07OCT81
158 130CT81
159 220CT81
160 290CT81
161 04NOV81
162 05NOV81
163 10NOV81
164 25N0V81

1100
1175
1200
1225
1225
1200
1200
1175
1200
1125
1175
1100
1125
1100
1175
1200
1200
1200
1200
1225
1250
1250
1250
1200
1100
1100
1125
1100
1075
1100
1050
1150
1200
1200
1125
1200
1150
1175
1200
1225
1200
1200
1225
1250
1200
1225
1125

8.2 7.2
9,5 7.3
9.6 7.3
8.8 7.4
8.0 7.5
8.0 7.4
8.9 7.4
8.9 7.4
8.0 7.8
7.9 7.6
8.2 7.6
8.8 7.6
8.2 7.6
7.8 7.7
8.8 7.7
9.0 7.4
8.9 7.6
8.8 7.7
9.0 7.4
8.9 7.4
9.0 7.4
9.5 7.5

10.2 7.5
9.5 7.8
9.2 7.6
9.4 7.5
9.4 7.6
9.9 8.0
9.7 8.0
9.7 8.0
9.4 7.6
9.8 7.8
8.7 7.3
8.5 7.3
9.6 7.6
9.8 7.5

10.5 7.6
9.9 7.6
8.8 7.7

14.2 7.8
9.6 7.5
9.8 7.7
8.9 7.5
8.5 7.5
8.2 7.5
8.8 7.5
8.3 7.5



RIO BLANCO OIL SHALE COMPAMY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

FIELD DATA - 1981

CBS

TYPE=ALUV STATI0N=GS-S7

DATE SPC COND TEMP PH

165 07DEC81 1200 8.0 7.5
166 15DEC81 1200 8.0 7.6
167 22DEC81 1150 6.6 7.5
168 30DEC81 1200 8.0 7.6

OBS

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194

TYPE=ALUV STATI0N=GS-S8

DATE SPC COND TEMP PH

29JAN81
24FEB81
31MAR81
29APR81
04JUN81
11JUN81
19JUN81
24JUN81
01JUL81
06JUL81
15JUL81
21JUL81
04AUG81
06AUG81
13AUG81
20AUG81
26AUG81
01SEP81
10SEP81
18SEP81
24SEP81
29SEP81
070CT81
130CT81
10NOV81
25N0V81

1050
950
950
850
875
900
950

1100
1000
1000
1000
900

1050
1000
975

1000
1100
1050
975

1000
1000
950

1000
1000
1000
875

7.0 7.2
8.5 7.9
8.0 7.4
9.0 7.7

10.5 7.7
10.5 7.8
10.0 7.8
9.8 8.0
9.8 7.9
9.8 8.0
9.8 8.0
9.8 7.3

10.5 7.7
9.8 7.9
9.9 7.5

10.0 7.4
9.5 7.4

12.0 7.9
9.6 7.6
9.9 7.5
9.6 7.5
9.0 7.6
9.3 7.7
9.8 7.7
9.3 7.7
8.0 7.7



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

FIELD DATA - 1981

CBS

TYPE=ALUV STATI0N=GS-S24

DATE SPC COND TEMP PH

33 C8JAN81 • • C.6
34 30JAN81 1800 8.5 7.5
35 24FEB81 1775 8.0 7.5
36 17JUN81 1800 9.9 7.6
37 06AUG81 1900 10.0 7.4
38 25AUG81 1900 9.9 7.4
39 04NOV81 1900 8.8 7.7
40 22DEC81 1950 8.0 7.6

TVDT-41 1 i W CTATTnM-Cr CO-TO

OBS

"
1 IrC- MLUV

DATE

o i rt I I U IM — v?

SPC_COND TEMP PH

41 02JAN81 1410 10.0 7.7
42 09JAN81 14 75. 9.9 7.5
43 16JAN81 1475 9.9 7.5
4-4 21JAN81 1500 9.2 7.4
45 29JAN81 1500 8.2 7.4
46 06FEB81 1500 8.5 7.4
47 13FEB81 1500 9.0 7.5
48 19FEB81 1450 9.5 7.3
49 26FEB81 1500 9.0 7.7
50 06MAR81 1500 8.9 7.4
51 13MAR81 1475 8.9 7.5
52 20MAR81 1450 9.0 7.5
53 26MAR81 1475 10.0 7.7
54 31MAR81 1500 9.0 7.6
55 09APR81 1475 10.2 7.6
56 15APR81 1475 8.7 7.5
57 24APR81 1500 9.0 7.7
58 29APR81 1500 9.0 7.6
59 01MAY81 1500 9.1 7.5
60 08MAY81 1500 9.0 7.5
61 15MAY81 1500 9.5 7.5
62 22MAY81 1475 9.3 7.5
63 29MAY81 1510 10.0 7.5
64 11JUN81 1350 11.2 8.0
65 25JUN81 1400 11.0 8.0
66 02JUL81 1475 11.0 7.7
67 03JUL81 1350 10.2 8.0
68 070CT81 1400 11.5 7.6
69 270CT81 1500 11.0 7.6
70 10NOV81 1400 8.5 7.5
71 02DEC81 1200 8.5 7.6





APPENDIX 5-2.6

Alluvial Aquifer Water Quality Data

MIS Monitoring Program





RIG BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHE M ISTRY DATA - TRACT C-A
ALLUVIAL WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=ALUV STATI0N=GS-S27S

S

P

C

c

c

P N

H C

WAABB BCC C CC
LLSAEB RDA L RU

FPL
E B I

02JULbl
1 1 N C V e 1

11.0
8.7

7.7 1475
7.7 1500

• 0.28 160
106

13.8
14.2

0.21
0.34

E

S

M M

G N

H

G

N S A

IK EG

M

N S ZSBGGO ST
A RVNBIAEL NIW

H

C

Z

R 3

C

3 H

S

4

S

3

1 9 8 .

93 . 1 .5
• 1.01 . •

• 1.60 • •

•

•

547
424? •

C

B

S S

1 .

2 .

T

T T S T

SCO D

SNA S

H

A P

R

4

307
1289 520 602 0.04 0.04
1108 509 647 0.09 0.34

0.2
0.1

R A

s K T L B

T D P B C I J H D E

G C H E H T

C c N r G D r, 2 L P A A

• 6 . . . • . 10 . . . •

• 4 . . . • . 21 . . . •



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
ALLUVIAL WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=ALUV STATI0N=GS-S7

B

S

D

T

E

T

E

M P

P H

WAAEB BCC C CC
LLSAEB RDA L R U

F P L M

E B I G

3 29JAN81
4 31MAR81
5 29APR81
6 10NOV81

8-0
7.8
8.8
8.8

7.5 1225
7.7 1100
7.7 12C0
7.5 1225

0.10

0.43 0.

115 30.9
100 12.3
110 12.3
97 34.6

0.09
0.16
0.16
0.38

65
63
68
65

B M H

S N G

M

SAN S ZSBGGOST Z

EG A R VNBIAELNIWR
C

3 H

1.0
1.4

1.14 . . 100 469 . . 305
1.10 . • 98 452 • • 363
1.20 . . 97 1.27 453 . . 391
1.12 •• 95 464 . . 294

0.2
39

T H

T S T A A P N N

ECO D L P C H

S N 4 S K D ii 3 2

D P

C H

C N E

B

G D

3 . . 768 406 555 0.08 . 4.000 1.1
4 . • 884 389 509 0.05 0.10 0.007 1.0
5 . • 836 386 554 0.01 0.26 0.002
6 . . 901 399 50^ 0.07 0.24 . 0.9

6

20
2

15
0.01

. 20

. 21
23 18

. 22
2



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
ALLUVIAL WATER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=ALUV STATI0N=GS-S8

T

E

M P

F H

WAABB BC C CCC
LLSAEB RD A LRU

F P

E B

7 29JAN81 7 7.2 1050
8 31MAR81 8 7.4 1075
9 29APR81 9 7.7 85C

0.16

0.81 0.7

93
100
110

9.47
11.80
12.90

0.08
0.16
0.14 0.02

M C C S s

B M M H N S A N S 2 s e G G S T Z

s G N G I K E G A R V N B I A E L N I W R X 1. H 4 3 S

7 54 . . . 0.99 . . 81 . . . . . . . . . . • • 443 . . 232 . •

8 55 a . . 1.06 . • 77 . . . . . a . . . . . . 427 . . 307 . •

9 59 . 0.8 • 1.10 . . 77 1.04 . 0. 01 . . . . . • . . . 441 . . 275 . 1

R A

T H S K T L B

T T S T A A P N N N T D P B C I J H P E

B S C D L R H C C H E H T

S S N 4 s K D 4 3 2 3 c c N E G D D <- L P A A

7 . . . 756 384 454 0.04 . 14.000 1.0 . 8 . . . • . 21 . . . •

P . . . 772 367 476 0.10 . 0.005 0.9 . 7 . . . . . 23 . . . •

Q . . . 7 26 381 517 0.02 0.15 0.032 0.5 . 4 . O.i31 . . 12 20 . . 2





APPENDIX 5-2.7

Multivariate Analysis of Variance (MANOVA)
Variance Test Results for
Alluvial Water Quality





FIG BLANCO GIL SHALE C M F A N

Y

ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM
MILT I VAR I ATE ANALYSIS OF VARIANCE - WATER CHEMISTRY :^TA

MODIFIED INSITU DEVELOPMENT SYSTl"
TYPE=ALUV

GENERAL LINEAR MODELS PROCEDURE

MANCVA TEST CRITERIA FOR TH r HYPOTHESIS OF NO OVERALL nPTY* EFFECT

H = TYPE I SS&CP MATRIX FOR: RPTYR
E = ER R G R S S a. CP MATRIX
r - DE p . VARIABLES = 11

G = HYPCTHESIS OF = 6

\t- DF OF E =71
S = MI N ( P » Q ) = F,

M = • 5 ( A B S (
P - Q ) - 1 ) = 2.0

n = .5<ne>p-1) = 2 r
. t

HOTELLING-LAWLEY TRACE = TP(E**-1*H) = -.7C97o?f:3

F APPROXIMATION = 2 (S*N+1) *TR <E**-1*H> /< S*S* (2M+S+1 >

)

WITH S ( 2 M S + 1 ) A N C 2 < S * N « 1 ) LF

F < 6 6 « 3 5 1> > = 8.73 PR OB > F = 0.UCC1

PILLAI*S TRACF. V

F APPROXIMATION

= TRCH*INV<H+E>) = 2. 56 P. 30011

(2N +S+D/C2M +S+1) * V/<S-V>
WITH S(2M+S+1> AND S(2N+S+1) OF

F (66»3S6) = 4.4? PROS > F = o . f. 01

wilks criter icr; L = DETCEJ/DETCH+E) =

U = -<NE-.E(P-G+1) )*LN(L)
U = NE-.5(P-G+1)
Z = SGRT((P*P*Q*Q-4)/(P*P+G*G-5j
E = ( P * G - 2 ) / *

.01238410

298.6113
68.0000
5 . 3 5 6

16.0000

F APPROXIMATION = < G * Z-2 Q
) / ( F * ) * ( 1 -L * * 1/ .. ) / L* * 1 / I

WITH P * L A N D v. * Z - 2 E D F

F 4 bb» 33 1 ) = 6.40 P F C B > F = C . 1



RIO BLANCO OIL SHALE COMPANY
E N V I R N >' E N T A L HYDROLOGY MONITORING p R G R A *

MULTIVARIATE ANALYSIS OF VARIANCE - WATER CHEMISTRY DATA
MODIFIED INS ITU DEVELOPMENT SYSTEM

TYPE=ALUV

GENERAL LINEAR MODELS PROCEDURE

MAMOVA TEST CRITERIA rC* THE HYPOTHESIS OP MO OVERALL RPTYR EFFECT

RCY*S MAXIMUM ROOT CRITERION = *,748R3353

FIRST CANONICAL VARIABLE YIELDS AN F UPPER BOUND

F(6t71J = b8«03 (UPPER BOUND)



RIO 3 L A N C C OIL & h A L Cb H c A N Y

E N V I R N CENTAL n Y D f
: C LOGY MONITORING P R G R A J

MULTIVARIATE ANALYSIS OF VARIANCE - WATER CHEMISTRY •':> T ?

MODIFIED IMS ITU DEVELOPMENT SYSTEf
TYPE=ALUV

GENERAL LINEAR MODELS PROCEDURE

MANOVA TEST CRITERIA FCF THE HYPOTHESIS r>F NO OVERALL AREA EFFECT

H = TYPE I S S & C P •• A T R I X F R : A R r_ A

E = E P k R S S & C h H A T R I X

F = D E P . V A R T A B L E S = 11
U = HYPOTHESIS DF = 2

NE= DF OF E = 7 1

S = MI N ( P « Q ) - 2

M = .5(ABS(P-Q)-1) = 4.0
N=.5<NE-P-1) = 2 ^ .

p

hOTELLING-LAWLEY TRACE = TR(E**-1*H) = 17.47197651

F APPROXIMATION = 2 (S*N+1) *TR IE**-1*H ) / (S*S* (2H+S+1 )

)

WITH S(2M + S + 1) AND 2 € S * «\J * 1 J OF

F ( 2 2 « 1 2 G ) - 47,tb P R B > F = 0.0C01

PILLAI*S TRACE V

F APPROXIMATION

= TFMF+I*V(h + C)) = •3573644P

(2N*S+l)/(2ti+S+l) * V / ( , - V )

ki I T H S ( 2 M + S + 1 ) AND S ( 2 U- S + 1 )

F ( 2 2 * 1 2 4 ) = 11.91 P R B > F = .

w I L K 5 • C R I T E K I N L = DET<E)/DET(H+E) = C'.033C0?1C

EXACT F = (1-SQRTlL) )/SQRT«L) *<NE+Q-P-1 )/P
.*' I T H 2? A r; 2CNE+Q-P-1) OF

F( 12 2) = <l •» • r o P R B > F = C • G »J 1

ROY'S MAXIMA ROOT CRITERION = 16.7665100

FIRST CANONICAL VARIABLE YIELDS AN F UPPER BOUNC

F(2»71> = 595.21 (UPPER BOUND)





APPENDIX 5-2.8

Upper Aquifer Field Data

MIS Monitoring Program
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RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

FIELO DATA - 1981

OBS

210
211
212
213

GBS

TYPE=UPPA STATION=CE-709U

DATE SPC COND TEMP

30JUN81
05AUG81
09DEC81
23DEC81

1450
1850
1750
1750

11.9
11.6
10.5
10.5

TYPE=UPPA STATION=CE-705AU

DATE SPC COND TEMP

PH

7.1
6.9
7.4
7.4

PH

202 30JUN81 1350 12.7 7.4
203 05AUG81 1325 12.7 7.7
204 11N0V81 1150 12.4 8.1
205 22DEC81 1200 12.5 8.1

—— TYPE=UPPA STATI0N=GS-15U —
OBS DATE SPC_COND TEMP ' PH

240 11NOV81 2400 10.8 7.6

„ .— TYPE =LOWA STATI0N =GS-15L

OBS DATE SPC_COND TEMP PH

195 11N0V81 3750 12.4 8.3



APPENDIX 5-2.9

Upper and Lower Aquifer Water Quality Data
MIS Monitoring Program





RIO BLANCO GIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=UPPA STATI0N=CE-739U

T

E

M

P

U A

L L B

6 30JAN81
7 25FEB81
8 31MAP81
9 30APR81

10.1
11.0
10.9
11.8

7.4
7.5
7.0
7.0

1425
1550
1200
1500

10 09DEC81 10.5 7.4 1750 .

1 C 01 1 01 0.32
C.38
0.09
0.10
0.21

0.2

1.6

01 116
120
120
100
120

13.9
11.7
12.9
12.3
14.4

p C c F P L M M H N s A N S

s R u F ru B I G N G I K E G A R

6 0,.01 0.01 0.11 0.05 0.1 0.08 87 0.07 0.3 0.05 0.46 0,,01 150 3.00
7 0.14 0.11 . 85 . . 0.36 140 .

8 0.19 . . 8 8 . . 0.37 1A0 .

9 0.17 0.19 . 90 . . 0.36 140 .

10 0.38 . 0.10 101 0.15 0.05 0.05 144 3.52



RIC BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER GUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=UPPA STATI0N=CE-7C9U

H T

jU| c C S S T T S

E 2 s 5 G G S T z S C

S V N B I A E L N I W R 3 3 H 4 3 S s N 4

6 0.5 0.03 0.01 0.5 0.1 0,,1.0,.5 10 560 1 0.5 439 . 0.1
7 . . 548 1 0.5 525 .

8 . . 547 . . 500 .

9 . . 594 . . 441 .

10 0.04 . 613 . . 502 .

H

A F

R

D 4

N T D

3 C C

B C

GOD

C

R A

T L

H P

H

P A

6 1292 481 648 0.01 C.60 1.000 0.1
7 1216
8 119 6

9 1132
10 1225

469
469
507
520

650
661
620
715

0.02
0.01

.

0.01

C.1C
0.10
0.19

4.000
0.002
0.003

0.1

0.1

11
4

8

5

05 0.12 73 32
35
32
36
32

2 8.0

7.3



RIG BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYCROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AGUIFE* QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=UPPA STATICN=GS-15U

C

P N

H D

WAABB BCC
LLSAEB RD A

C C C

LRU
29JAN81
24FEP81
26KAR81
14APP81

13.1
14.1

.

14.1

7.4 23 CO
7.6 2400
8.8 1600
8.1 21 CO

10NOV81 10.8 7.6 24 •

0.10
0.50
2.40
0.02

124
140
20
81

110

4.96
9.47

21.80
15.10
11.10

0.10
0.13
0.50
0.21
0.92

0.16
0.10

0.26

M M H N S A N S

G N G I K E G A R

159 a 0.65 . . 26C
142 . 0.60 . • 250
58 . 1.04 . • 320

130 • 0.72 . . 280
170 0.4 . 0.64 . • 250 3.

M

2 S B G G S T

N 3 I A E L N I

H

C

Z

y r 3

63 «, 0, 03 ,

619 .

622 1.00
427
574
635

5.41

S

H 4

523
5 ^76

548
°35
974

T H

S T T S T A A P

SCO D L R

3 S S N 4 S K D 4

B C

D

2026 527 964 0.12 . 3

! 1928 533 934 0.01 0.10 2

5 1236 459 288 • 4.60 .

* 1590 489 737 0.01 0.07 .

5 1961 537 974 0.06 0.54 .

4

3

32
2

11

31*. . .

34 • • • •

6 . . . .

19 . .

36 . . 21 24



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER GUALITY DATA - MIS MONITORING PROGRAM

REPORT YEAR=1981 TYPE=LOWA STATI0N=GS-15L

S

F

C

B

29JAN81 16.3 7.9 4250
2 24FEB81 17.2
3 31MAR81 10.9
4 14APR81 17.5
5 1CN0V81 12.4

8.0 4000
9.0 3610
8.5 2900
8.3 3750

0.60
3.30
0.21
1.3 8

2.50
3.00
2.87
3. 00
3.20

74.9
76.0
53.8
68.2
63.5

1 20.6
2 4.1
3 22.8
4 10.
5 62.9 39

M M H N S A N S Z S

G N G I K E G A R V N B

26 2.30 1180
26 2.11 1110
36 2.09 ^60
3 6 2.07 880
26 0. 01 1.77 860 0.09 0.03



RIC BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UPPER AQUIFER QUALITY DATA - MIS MONITORING PROGRAM

REPORT YEARrl98l TYPE=LOWA STATI0N=GS-15L

M

B G G C S T Z

I A E L N I U R

T

T T S T

SCO D

S N 4 S

2651
2517
2111
1901
2103

1.03
2.37
2.40
4.57

288
269
263
293
132

2832
2752
2240
2100
2347

2264
2171
1829
1728
1827

R A

H S K T L B

A P N N N T D P B C I J H P E

R H C C C H E H T

D 4 3 3 c C N E G D D 2 L P A A

113 0.06 . . 0.1 5 . 9 . .

115 0.01 0.20 1 • 000 0.1 12 . 10 . .

155 . 0.10 .001 . 4 . 8 . .

155 0.04 0.13 . . 3 0.25 17 5 11

115 0.11 2.5 8 . . 22 . 8 5





APPENDIX 5-2.10

Multivariate Analysis of Variance (MANOVA)
Variance Test Results for the

Upper Aquifer Water Quality
MIS Monitoring Program





RIC BLANCO OIL c H-"-lc COMPANY
ENVIRONMENTAL HYDROLOGY f-IONITCRING PFOC'J A-

MULTIVARIATE ANALYSIS 0^ VARIANCE - kATER CHEMISTRY DATA
MODIFIED INSITU DEVELOPMENT SYSTEM

TY D C=UFP A

GENERAL LINEAR MODELS PROCEDURE

M A N V A TEST C R I T E R I A F G F. THE HYPOTHESIS OF NO OVERALL R P T Y H E F F E C

T

H = TYPE I S S ^ C P MATRIX FOR: R P T Y R

E = ERROR S S & C P MATRIX
P = DE?. VARIABLES = 11
Q = HYPOTHESIS DF = 5

NE= DF OF E = 13 c

S=MINfPtG) = 5

r = .5f ABS(P-G)-l) = 2.5
N=.5CNE-P-1) = 6 3 . b

HGTELLING-LAWLEY TRACE = TR(£**-1*H) = 8.78148446

F APPROXIMATION = 2 (S*N*1 >*TR <E **-l *H ) / ( S*S* (2M + S + 1 )

)

WITH S<2M+S+1) A^jC 2(S*N + 1) CF

F ( c 37) = 0.34 RGB > F = 0.0CQ1

PILLAI»S TRACE V

F APPROXIMATION

= T R ( H * I i\! V ( H + E ) ) = 1 • 4 '4 4 b 7 4 "

(2N + S*1>/<2M«-S*1> * V / < :
- V

)

U I T H S ( 2 M + S + 1 ) A N D S ( 2 N * S + 1 ) OF

F ( 5 5 « 6 6 5 ) = 4. c
l PROP > F = • D 1

wILKS* CRITERIOr L = ;:ET(E)/DET(H + f) =

'* = -(NF -.5 (F-G+l ) )*LN(L)
U = NE-.E (P-Q+l

)

Z = SGRT(CP*P*G*Q-4)/(P*P*Q*G-5>
E = ( P * Q - 2 ) / 4

3 i« 2 . <+ o 2 H

13b.30GG
4.6288

1 3 . 2 5 C C

F APPROXIMATION = f U*Z-2fc > / ( P*G ) * ( l-L**l/2 ) /L ** 1/Z
wITH P * G AND l * Z -

2

t: OF

F C 5 b < 6 0) = 9.17 PROB > F = n.ocoi



RIG BLANCO OIL SHALE COMPANY
ENVIRONMENTAL. hYDRGLOGY v OMTCRU:G - c OG-Ar,

MULTIVARIATE ANALYSIS OF VARIANCE - «ATER CHEMISTRY DATA
modified INSITU DEVELOPMENT SYSTEM

TYPE=UPPA

GENERAL LINEAR MCDLLS PPGCEDUPE

MANOVA TEST CRITERIA FO^ THE HYPOTHESIS CF ,0 OVERALL n F T v R LFFFCT

R > • S M AXI MUM ROOT CRITERION - F • 9 £ A 7 1 fc 7

FIRST CANONICAL VARIABLE YIELOS AN F UPPER BOUND

F(5»139) - 225. UO CUPPEfi BOUND)



R i BLANCO OIL SHALE C M P A K Y

E N V 1 h C r
;
? E NT A L HYDROLOGY MONITORING P P G k A

MULTIVARIATE ANALYSIS OF VARIANCE - wATER CHEMISTRY DATA
MODIFIED INS ITU DEVELOPMENT SYSTEM

TYPE=UPPA

GENERAL LINEAR MODELS P R OC E DU R

E

MANOVA TFST CRITERIA FCP THE HYPOTHESIS OF NO OVERALL AREA EFFECT

H - TYPE I S S i. C R MATRIX POP: AREA
r = ERROR S S '6. C P MATRIX
F=DEP. VARIABLES = 3 1

G = HYPOTHESIS DF = 2

NE= DF OF E = 139
S=MIN(PtQ) = 2

•' = .5<ABSCP-Q)-1) = 4.0
N = .5(NE-P-1) = 63.5

H C T E L L I
v

l G - L A i* L L Y TRACE = T K C E * * - 1 * h ) = 4.44054353

F APPROXIMATION = 2 ( S*N*1 ) *TR ( E** -1*H > / < S*S* < 2M+S+1 )

)

*ITH S(2M*S+1) AND 2(S*u+l) DF

F < 7 2 * 2 5 6 ) = 5.84 PRGE > F = Q.0Q01

P I L L A I • S TRACE V

F APPROXIMATION

= T R < h * I r V ( H t ) ) = L.19G91670

( 2 ;
. + s + 1 ) / ( 2 ' s + 1 ) * v / ( s - v

)

JITH S(2M+S+1) AND SC2N+S+1)

F <.2 2 t 2 6 C ) = 17. ^C PROS > F = 0.CGQ1

W I L K S C R I T E R I C N L = C E T ( E ) / D E T ( m + E ) = 0.1256234!

EXACT F = (l-SQRT(L) >/SQRT(L> * (NE+G-P-1) /F
WITH 2 F A N D 2CNE+Q-P-1) C F

F { 2 2 1 2 5 8 ) = 21.3 6 -FOB > F = 0.0001

ROY'S MAXIMUM ROuT CRITERION = :.772h<*l L 2

FIRST CANONICAL VARIABLE YIELDS AN F UPPER BOUND

F ( 2 1 1 3 S ) = 2 6 2.20 ( U P P E R b U N D

)





APPENDIX 5-3

Hydrology Monitoring Data
Lurgi Plant Site Program





APPENDIX 5-3.1

Hydrology Field Data

Lurgi Plant Site Program
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RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

FIELD DATA - 1981

OBS

95
96
97
98
99

100
101

TYPE=ALUV

DATE

28JAN81
24FEB81
31MAR81
22APR81
23JUL81
27AUG81
03NOV81

STATI0N=GS-S29AD

SPC COND TEMP

2200
2200
220C
2325
2400
2450
2150

PH

8.2 7.5
8.5 7.6
8.6 7.6
9.6 7.3

18.2 7.2
16.1 7.3
7.8 7.7

OBS

102
103

TYPE=ALUV

DATE

24FEB81
31MAR81

STATI0N=GS-S29AS

SPC COND TEMP

2925
2900

9.2
9.3

PH

7.2
7.2

OBS

104
105
106
107
108
109
110

TYPE=ALUV

DATE

28JAN81
24FEB81
31MAR81
22APR81
04AUG81
27AUG81
03NOV81

STATI0N=GS-S29D

SPC COND TEMP

3775
4150
4225
4600
4800
4850
4200

PH

9.4 7.8
8.5 7.6
8.9 7.7
8.8 7.5

15.0 7.3
14.6 7.4
7.2 7.6

OBS

111
112
113
114
115
116
117

- TYPE=ALUV

DATE

28JAN81
24FEB81
31MAR81
22APR81
23JUL81
27AUG81
03NOV81

STATION=GS-S30

SPC_COND

2175
2050
2100
2200
2150
2100
2150

TEMP PH

9.0 7.6
9.5 7.5
9.6 7.6
9.2 7.7
18.1 7.4
16.6 7.5
9.0 7.4



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

FIELD DATA - 1981

OBS

72
73
74
75
76
77

TYPE=ALUV

DATE

30JAN81
24FEB81
31MAR81
23JUL81
27AUG81
04NOV81

STATI0N=GS-S28AD

SPC COND TEMP

2650
2850
2775
2850
2850
2750

PH

6.0 7.6
6.5 7.5
6.9 7.9

16.0 7.3
16.0 7.3
8.3 e.c

OBS

78
79
80
81
82
83

TYPE=ALUV

DATE

30JAN81
24FEB81
31MAR81
23JUL81
27AUG81
04NOV81

STATI0N=GS-S28AS

SPC_COND

2775
2475
2500
2600
2650
2750

TEMP PH

6.5 7.4
7.2 7.4
7.0 7.5

16.5 7.2
16.0 7.3
8.3 7.5

OBS

84
85
86
67
88
89

TYPE=ALUV

DATE

30JAN81
24FEB81
31MAR81
23JUL81
27AUG81
04NOV81

STATI0N=GS-S28D

SPC COND TEMP

1950
1900
1900
2000
2050
2G00'

PH

7.0 7.8
7.0 7.7
7.0 7.7

17.3 7.4
16.2 7.5
9.2 7.8

OBS

90
91
92
93
94

TYPE=ALUV

DATE

30JAN81
24FEB81
31MAR81
04AUG81
27AUG81

STATI0N=GS-S28S

SPC COND TEMP

2990
2675
2900
3150
3300

PH

7.5 7.4
7.5 7.4
7.9 7.6

16.5 7.3
16.0 7.4



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

FIELD DATA - 1981

OBS

TYPE=ALUV STATI0N=GS-S22

DATE SPC COND TEMP PH

1

2

3

4

5

6

7

8

9

10

11

12
13
14
15
16

03JUN81
12JUN81
19JUN81
25JUN81
02JUL81
07JUL81
16JUL81
22JUL81
06AUG81
14AUG81
26AUG81
04SEP81
10SEP81
18SEP81
25SEP81
04NOV81

1450
1450
1400
1375
1400
1400
1400
1400
2350
2400
2300
1950
1950
2100
2100
2400

9.9 8.0
9.8 8.0
9.9 8.1
9.8 8.2

11.0 8.2
11.2 8.2
11.0 8.2
11.5 8.2
9.6 7.5
9.9 7.6
9.7 7.6
8.5 7.7
8.8 7.7

11.4 7.6
8.5 8.2
7.7 7.8

CBS

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

TYPE=ALUV STATI0N=GS-S23

DATE SPC COND TEMP PH

19JUN81
25JUN81
02JUL81
07JUL81
16JUL81
22JUL81
06AUG81
11AUG81
14AUG81
20AUG81
26AUG81
04SEP81
10SEP81
18SEP81
25SEP81
03NOV81

1500
1500
1500
1500
1524
1500
1200
1200
1150
1150
1200
1700
1750
1700
1800
1800

9.6 8.4
9.6 8.4
10.4 8.1
10.6 8.0
10.5 7.9
10.5 8.0
9.8 7.5

11.0 8.0
10.1 7.5
10.0 7.5
9.6 7.6
8.9 7.6
8.9 7.6

11.4 7.5
9.2 8.4
8.2 7.8



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

FIELD DATA - 1981

TYPE=UPPA STATI0N=GS-M1U

OBS DATE SPC_COND TEMP

221 25JUN81 1150 15.7
222 270CT81 1375 14.0

......— TYPE=UPPA STATION=GS-M6U

OBS DATE SPC_COND TEMP

230 22CCT81 1860 13.4

..... TYPE=UPPA STATI0N=GS-M7U

OBS DATE SPC_COND TEMP

231 25JUN81 1600 13.7
232 210CT81 1825 12.5

TYPE=UPPA STATI0N=GS-M8U

OBS DATE SPC_COND TEMP

233 25JUN81 1350 12.6
234 270CT81 1825 10.6

PH

7.6
7.8

PH

7.9

PH

6.8
7.0

PH

8.7
7.7



APPENDIX 5-3.2

Water Quality Data

Lurgi Plant Site Program





RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAR=1981 TYPE=ALUV STATI0N=GS-S22

T

r

V p

P H

W A A B B

L L S A E

B C C

FDA
C C

R U

FPL
E B I

1 18AUG81
2 04NOV81

9.8 7,6 2350
7.7 7.8 2400

0.15
0.46

75 30.0
87 25.9

0.04 0.48
0.39

0.03

M

H

C C S S

B M M H N S A N S Z S B G G C ST Z C n

S G N G I K E G A R V N B I A E L n i y r 3 3 H 4 3

1 180 . 3.9 . 1.68 . . 310 3.14 . 0.03 . • • • . • » • • 718 . . 986 •

2 170 . 1.2 . 1.95 . . 270 . . . • • .... 726 . . 860 .

T H

C T T S T A A P N

B SCO D L R H

S S S N 4 S K D 4 3

N N D

S

B C I

C

R A

K T L

J H P

OCHOOOO EOH
CNEGDD2 LP*

169
2150 609 928 0.07 0.34 . 0.8 . 4

1952 619 <U6 0.23 1.14 . 0.4 . 10
26
31

1 21



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER GUALITY DATA - LURGI SITE PROGRAM

REPORT YEAk=1981 TYPE=ALUV STATI0N=GS-S28AD

S

P

C

D T c

A E

B T M P N W A A B B B c C C C

S E P H D L L S A E B R D A L R

3 30JAN81 6.5 7. 4 2775 0.35 151 31.9
4 31JAN81 6.0 7. 6 2650 0.25 139 28.5
5 28APR81 8.2 7. 2 2875 0.25 0.8 180 33.5
6 23JUL81 16.0 7. 3 2850 0.24 240 32.6
7 4 N C V 8

1

8.3 8. 2750 1.00 130 30.4

C

3 C F P L M M H N s A N S
c U F E 3 I G N G I K E G A R V

3 . 0.11 0.05 . 191 . 3.6 340
4 . 0.11 0.05 . 183 . 3.9 300
5 0. 01 0.11 . 0. 03 190 0.40 2.7 350 5.2 .

6 0. 11 0.35 . 0. 06 220 0.31 5.5 3.9 310 3 # p #

7 . 0.39 . • 190 . 0.5 9 cc . — 270



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAR=1981 TYPE=ALUV STATI0N=GS-S28AD

H T

c M C C S S T T S T
n Z s e G G c T Z C O O S C D

S N B i A E L N 1 w R 7 3 H 4 3 S S N 4 S

3 • 730 1 0.5 1202 . 23^8
4 • 756 1 0.5 1119 . 2356
5 0.04 747 . . 136 7 . 0.6 2608
6 0.03 747 • . 1483 . 2664
7 • 698 . . 1122 . 27 2198

R A

H S K T L
r-

A A P N N N T D P E C T
1 J H D E

B L R C H C Q C H C E H T
c K D 4 3 3 c C N r G D D 2 L P A A

3 619 1163 0.04 1.10 2.000 0.6 . 17 . . 24 . • .

4 641 HOC 0.01 1.30 11.000 0.1 . 24 . . 23 . • .

5 642 1231 0.07 0.09 0.CC9 0.5 . 7 . 19 23 .

6 632 1504 0.05 1.08 . 0.5 . 10 . . 25 . o 16
7 594 1106 0.24 3.58 . 0.3 . 15 . . 23 . • .



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

D

- REPORT

T

YEAP=1961

S

P

C

c

TYPE=ALUV 1 STATIONS:GS-S2 8AS

A E

E T M p N W A A e B B C C C

S E P H D L L S A E B R D A L R

8 28APR81 8.3 7 .4 2310 . . 0.01 . . 0.66 0.2 . 130 33.5 .

9 29APP81 8.4 7 .4 2800 • . . . . 0.25 0.7 . 160 25.7 .

10 23JUL81 16.5 7 .2 26 . . . . . C.22 . . 200 31.0 .

11 04NOV81 6.3 7 .5 2750 • . . . . 0.66 . . 140 jji j .

O
R C F P L M M H N S A N S

S u F E . B I G N G I K E G A R

8 . 0.12 • . 0.04 210 0.64 . . 1.42 . . 240 3.48
9 0. 03 0.13 . . 0.03 150 0.04 . . 2.70 . . 360 4.46

10 0. 04 0.37 a . 0.05 168 0.10 0.8 . 4.30 . . 390 3.21
11 . 0.39 . . . 200 . 0.6 . *.80 . . 280 .



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAR=1981 TYPE=ALUV STATI0N=GS-S28AS

z

N

M

S B G G O S T

B I A E L N I W

z

R

H

C

O

3

C

O

3

C

H

S

C

4

S

3 S

T

S

S

T

C

N

T

S

4

T

D

S

A

L

K

0.02 741
729
7C8
744

•

•

•

•

•

•

•

•

1099
1053
1273
1151

•

•

•

•

0,
0.

•

•

6

4

•

•

•

83

•

•

•

•

•

•

•

•

2264
1932
2456
2309

637
0.02 617
0.05 602

• 629

R A

H S K T L B

A P N N N T D P B C I J H p E

R H C H E H T

D 4 T 2 3 C C N E G
'

D D 2 L P A A

1188 0.01 0.05 0.012 0.2 . 7 • • • . 17 28 . •

1016 0.10 0.05 0.001 0.1 • q . O.iD4 • . 19 24 • . 3

1190 0.07 0.80 . 0.3 . 8 . . • . • 21 . • 8

1172 2.57 13.40 • . . 33 . . • . . 22 . . . .



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER GUALITY DATA - LURGI SITE PROGRAM

12 28APR81
13 23JUL81
14 04NOV81

REPOR1 ' YE Ar1=1981

S

P

C

TYPE:=aluv

T c

E n

M p N w A A

p H n
IS L L s

8.0 7.7 2000 . . 0.01
17.3 7.4 2000 . . .

9.2 7.P 2000 . . .

STATI0N=GS-S28D

B B g c C C C

A E B R D A L R

. . 0.24 . . 110 18.4 .

. . 0.21 . . 140 23.0 •

. . 2.30 . . 84 18.6 .

e C F P L M M H N S A N S

s U F E B I G N G I K E G A p

12 0.02 0.12 0.06 . 0.03 140 0.62 . . 5.9 . . 265 2.92
13 . C.41 . . 0.03 135 0.76 3.8 • 3.9 • . 222 1.48
14 . 0.47 . . . 130 • 0.6 . 2.5 . . 210 .



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER GUALITY DATA - LURGI SITE PROGRAM

REPORT YEAR=1981 TYPE=ALUV STATI0N=GS-S28D

M

2 S3GG0ST Z

N BIAELNIWR

H T

C C c S T T S T A

SCO D L

3 3 H 4 3 S S N H S K

2 0.58 723 . • 759 1508 617
3 0.09 689 • • 744 1668 582
4 689 . . 649 . . 12 . . 1510 575

R A

H s K T L B

A F N N N T D P B C I J H D E

R O H O O C M E H T

D 4 3 2 3 r C N F G D D 2 L P A A

2 850 0.17 0.54 0.024 0.5 • 8 . • • . 25 29 . . 4
•* 905 0.17 1.3^ • 0.2 • 5 . • • • . 24 . . 17 16
4 744 1.32 6.14 • 3.4 . 7 . • . • a 22 . . . •



RIO PLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
UATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAR=19R1 TYPE=ALUV STATION =GS-S28S

c
*--

F

C

"W A A B B

L L S A E

B C

R D

C C

R U

15 30JAN81 7.5 7.4 2990
16 31JAN81 7.0 7.8 1950

0.24
0.31

148 28.5
91 18.4

0.10 0.05
0.11 0.05

M H N

N G I K

M

SA N S ZSBGGCST Z

EG A RVNBIAELNIWR

H

C C

3 3

15
16

194
118

2.3
3.6

410
250

876 1 0.5 1315
730 1 0.5 625

R A

T H S K T L B

T T S T A A P N N N T D P B C I J H p E

E S C D L R H C H E H T

S S S N 4 S K D 4 3 2 3 C C N E G D D 2 L P A A

2568 751 1168 0.0 9 0.9 7 0.1 . 16 . . . . . 23 . . . •

16 • • . . 1468 619 713 0.01 6.4 4 0.1 . 16 . . . . . 23 . . . •



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAP=1981 TYPE = ALUV ST AT ION = GS-S 29 AD

S DATE TEMP PH SPC_COND WL AL AS BA BE B B^ CD CA CL CP CU

28JAN81 8.2 7.5 2200 0.01 • • 38 21.3 .

22APR81 9.6 7.3 2325 ..... 0.01 • . 76 19.9 •

23JUL81 18.2 7.? 2^00 0.25 . . 140 22.5 .

03NOV81 7.8 7.7 2150 0.71 . . 74 20.3 •

S F FE PB LI MG MN HG NI K SE AG NA SR V ZN SB BI GA GE

0.11 0.18 . • 170 • . • 2.5 • • 310 . • • ....
0.21 • . 0.06 210 0.12 . • 2.4 . • 280 3.11 • 0.03 •

0.36 • . 0.05 172 • • • 3.2 • • 320 2.49
0.46 ... 160 • • • 2.1 • • 250

S MOL SN TI W ZR HC03 C03 OH S04 S03 S TSS TCN TS04 TDS ALK HARD P04

820 . . 830 . ... 1816 704 919 0.05
8 33 . • 856 . 3.8 . • • 170872210540. 03
827 • . 985 . ... 2016 699 1057
744 . . 742 . 32 • 1693 634 843 0.08

S NH3 N02 N03 TOC DOC CN PHE OG BOD COD SI02 KJEL ORTHOP ALPHA EETA

0.60. ..6.... .19. . . .

0.09 0.007 0.0 • 7 . 0.02 13 27 • 16 12
0.63 • 0.5 6 24 . 145 272
0*78 • . . 4 . . . . . 22 .



RIO ELANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAR = 1981 TYPE = ALUV ST AT ION = GS-S 29D

S

F

C

B

S

21
22
23

D

A

T

E

28JAN81
22APR81
3 N V 8

1

T

E

y

p

9.4
8.8
7.2

P

H

7.8
7.5
7.6

C

C

N

D

3775
4600
4200

B

0.14
0.18
0.71

94 30.3
120 47.6
110 50.7

B

S F

F P

E B

L

I

M

G N

H N

G I K

S A

E G

N

A

S

R V

z

N

S B G

B I A

21 0.16 ... 280 . . . 3.1 . . 690 . . .
22 0.21 . . 0.05 360 0.27 C . 3.0 . . 870 5.1 . 0.01
23 0.63 ... 270 . . . 2 . 6 . . 71 . . .



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAP=198l TYPE=ALUV STATI0N=GS-S29D

H T H

M C C S S T T S T A A

G S T z o C D L R

E L N I W R t 3 H 4 3 S s N 4 S K D

• • • • • • 1110 • • 1831 • • • . . 3440 942 1387
• • • • • • 1152 • • 2404 • 3.4 . . . 4224 9P3 1781
• 0.3 • • • • 1147 • • 2018 • . 18 . • 3942 969 1385

O

R A

S K T L B

P N N N T D P B C I J H P E

H O O O C H O E O H T

4 3 2 3 c c N r G D D
n

L P A A

0.06 1.20 . 0.1 • 15 . . . . . 23 . . . .

0.13 0.12 0.152 Q.2 . 36 . O.i32 . . 43 26 . . 219
0.14 15.60 . . . 61 . . . . . 24 . . . .



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYCRCLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAR=1981 TYPE=ALUV STATION=GS-S30D

T

E

M P

P H

W A A B B

L L S A E

B C C

R D A

C C

R U

24 28JAN81 9.0 7.6 2175
25 23APR81 9.2 7.7 2200

0.12
0.02

78 142.0
68 21.8

0.11 •

0.15 0.09 0.06

H N

K

S A

E G

M

Z SBGGOST Z

N BIAELNIWR
C

3 H

24
25

150
180 0.36

3.4
4.1

2^0
29C 2.74 0.02

742
772

692
922

O

P A

T H S K T L

T T o T A A P N N N T D P B C I J H P

B S C D L P O H O O O C H O C O E O H

S S S N 4 s K D 4 3 2 3 C C N E G D D 2 L P A

24 . • . . 1720 635 812 0.08 0.70 4.000 0.9 • 6 . . * . . 18 . . •

25 0.6 • • . 1824 662 910 0.02 0.11 0.281 0.8 . 4 . 0.02 • . 16 20 . . 6



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYOROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAR=1981 TYPE=UPPA STATI0N=GS-M1U

DATE TEMP PH SPC CONC WL AL AS A BE B BR CD CA CL CR CU

29JAN81
25FE981
30MAR81
13APR81
21JUL81
270CT81

13.

&

13.8
13.0
14.8
15.4
14.0

7.5
8 •

7.6
7.7
7.7
7.P

1400
1190
1200
1125
1350
1375

01

0.13
0.23
0.32

.

n.20
0.07 01

48
37
38
37
38
43

6.09
11.20
15.10
10.60
9.70

10 .50

FE PE LI MG MN HG NI K SE AG MA SR ZN SB EI GA GE

i 0.10
' 0.19
I 0.09
i 0.05
I 0.08

0.24

0.05
40
34
34
32
33
39 03 13

0.65
0.70
0.69
0.64
0.65
0.7C

260
220
200
210
214
230 • 4 ,. 0,,01 .

MOL SN TI W ZR HC03 CC3 OH S04 S03 S TSS TCN TS04 TDS ALK HARD P04

482
411
388
372

C.5 . . . . 419
0.4 .... 452

411
352
340
342
346
360

70

920
852
836
828
853

417
355
339
324
361

284
232
234
224
230

0.03
0.01

•

0.01

95? 3 84 267 0.07

NH3 N02 N03 TOC DOC CN PHE OG BOD COD SI02 KJEL ORTHOP ALPHA EETA

0.10
0.56
0.04
0.06

1.000
4.000
0.006

4

5

3

10

21
18

.

19
12
23



OBS

32
33
34

OBS

32
33
34

OBS

32
33
34

OBS

32
33
34

RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAR=1981 TYPE=UPPA STA TI 0N=GS-M6U

DATE TEMP PH SPC_CONO WL AL AS BA BE B BR CD CA CL CR CU

28JAN81 12.2 7.8 1475 . 0.3 • • . 0.01 0.8 • 57 9.47 •

21JULS1 1-3.9 7.9 16C0 0.17 • . 49 P. 17.
220CT81 . . -200 0.69 . . 41 9.92 . 0.03

F FE PB LI MG MN HG NI K SE AG NA SR V ZN SB BI GA GE

0.05 • • 0.06 71 0.02 . • 0.72 . • 260 1.80 • 0.02 ....
0.05 ... 71 . • • 0.75 • • 270
0.18 • • 0.06 71 • 1.4 . 0.74 . . 250 1.47 • 0.04 ....
MOL SN TI W ZR HC03 C03 OH S04 S03 S TSS TCN TS04 TDS ALK HARD P04

833 1.27 • 372 1080 725 435 0.02
809 • . 315 . 33 . . 1084 681 414 0.02
830 . . 2PC 1057 700 39* 0.07

NH3 N02 N03 TOC DOC CN PHE OG BOD CCD SI02 KJEL ORTHOP ALPHA BETA

0.80 5 . • 2 • 115 30 . 2 7

0.06.0.3. ..' .. . .18 . . . .

0.06 • 0.3 .3.... .34. • 2 2



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

W^TER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

h-
YEAR=1981

S

TYPE=UPPA

P

C

D T c

A E

T y F N W A A

E p H D L L S

5 28JAN81 2.,0 7.1 1650 . 0.1 0.C2
6 21JUL81 12,,8 7.5 172 5 • . .

7 220CT81 <> . -200 • . .

STATION=GS-M7U

B

0.12
0.18
0.29

B

R

0.8

C

A

134
130
130

C C C F P L M M H N s A N

L R u F E B I G N G I K E G A

5 6.09 . • 0.06 0.19 . 0.10 93 0.04 . . 0.52 . . 180
6 9.70 . • 0.11 . . . 91 . . . 0.57 . . 170
7 l'l . 1 . c. D2 0.27 . . 0.09 95 C.02 3.1 . 0.49 . . 170



RIO ELANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAR=1981 TYPE=UPPA STATI0N=GS-M7U

3 S

S R

35 3.07

37 2.76

2

V N

0.02

0.0*

M

SBGGOST ZBIAELNIWR

H T

C C s S T T S

S C

3 3 H 4 3 S S N 4

626 . . 647 • 0.2 • . .

610 • • 549 • • 26 . .

616 . • 562 • . . . .

R A

H S K T L B

T A A P N N N T D P B C I J H P E

B D L R H C H E H T

S S K D 4 3 2 3 C C N E G D D 2 L P A A

35 1372 532 717 C.04 1.20 . • . 9 • • . . 137 38 . . 4 5

36 1378 520 699 0.01 0.06 • • . 3 . . . . • 23 . • . .

37 1311 524 715 0.07 . . 0.2 . 4 . . . . . 40 . . C 1



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAR=1981 TYPE=UPPA STATI0N=GS-M8U

S

P

C

T c

E

M P N W A A B e

P H D L L S A r B

38 30JAN81 9,8 7.6 1450
39 21JUL81 11.7 8.3 1600
40 27CCT81 10.6 7.7 1825

0.1 0.01 0.1 0.01 0.21 0.2 0.01 34 5.°7
• • • • 0.24. . 30 4.59

0.14 • 0.03 46 8.23

B C C F P L M M H N S A N S

S R U F E B I G N G I K E G A R

38 0.01 0.01 C.14 0.05 0.1 0.23 76 0.04 0.3 0.05 0.58 0.01 • 220 8.1
3° 0.26 . . . 96 0.71 . . 220 .

40 0.38 . . 0.24 120 0.08 . . 0.91 . . 220 14.1



RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

WATER CHEMISTRY DATA - TRACT C-A
WATER QUALITY DATA - LURGI SITE PROGRAM

REPORT YEAR=1981 TYPE=UPPA STATICN=GS-M8U

H

M c C S S T T

B Z S B G G S T Z c s C

S V N B I A E L M I U R 3 3 H 4 3 S c r
'J

38 0.5 0.01 . 0.01 0.5 0.1 0.1 . 0.5 • 10 579 1. 03 0.5 384 . 0.1 . •

39 . . a • . . . . 617 . . 440 . . 32 •

40 • 0.01 • . . . . a . . . 732 . . 453 . • . •

C

R A

T H S K T L B

S T A A P N N N T D P E C I J H P E

B D L R H C H E H T

s 4 S K D 4 3 2 3 C C N E G D D 2 L P A A

38 . 1032 515 398 0.01 0.60 1 0.1
39 . 1147 529 470 • 0.12 •

4C • 1352 619 6C8 0.07 •

7 0.05 0.1 . . 68 19
. . a ... 7

8 . . .. .24

5 12



APPENDIX 5-3.3

Multivariate Analysis of Variance (MANOVA)
Variance Tests for the

Alluvial and Upper Aquifer
Lurgi Plant Site Monitoring Program





RIO BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY h ON I TOR I NG PROGKA'

MULTIVARIATE ANALYSIS Or VARIANCE - WATER CFE"'IST~Y DATA
LUP6I TECHNOLOGY DEVELOPMENT AREA

T Y F E = A L U V

GENERAL LINEAR MODELS PROCEDURE

MA MO V A TEST CRITERIA FOR THE HYPOTHESIS OF NO OVERALL * P T Y ^ EFFECT

H = T Y F E I S S ? . C P MATRIX FORI R F T Y R

11

5<«

E = ERROR S S C F MATRIX
F - OEF. VARIABLES =

Q = HYPOTHESIS DF =

NE= DF OF E -

S=MIN<P»G) =

M = «5C ABS(P-Q)-l) =

N s .S(NE-P-l) = 2 1 •

HGTELUNG-LAteLEY TRACE = TR(E**-l*h) = ^•7ft^PEM cc

F AFPRCXIMATION = 2 <S*N+1) *TR <E**-1*H) /<S*S* (2M+S+1 )

)

WITH S

(

2 H + S + 1 ) AND 2 ( S * N + 1 ) D F

F t 5 5 . 2 1 2 ) = 4.46 P R C 9 > F = . 1

PILLAI»S TRACE V

F APPROXIMATION

= TR(H*INV(H+E) ) = 2 .02703564

<2N*S+1)/(2M+S+1) * V/CS-V)
* I T H S f 2 M S 1 ) AND S ( 2 N + S + 1 ) D

F

F f 55» 240 ) = 2.9 6 PROF > F = 0.0001

U I L K 5 • C R I T E R I O N L = DET(E)/DET(H+E) = .0429137

» = -CNE-.5CP-Q+1) )*LNtL)
= NE-.5<P-Q+1>

Z = SGRT( <P*P*G*G-4>/CP*P+G*G-5)
e = ( F * & - 2 ) / 4

lb c .CC2<+

5 0.5000
4.6 288

13.2500

F APPROXIMATION = (U*Z-2B)/(P*G)*(l-L**l/Z)/L**l/2
WITH F * u AND U * Z - 2 B OF

F ( 5 5 * 2 7 ) = 3.6 7 ROB > F = COCCI



RIO BLANCO OIL SHALE C M P A N

Y

ENVIRONMENTAL hYDRGLOGY MONITORING PROGPA?
MULTIVARIATE ANALYSIS OF VARIANCE - *!ATER CHEMISTRY DATA

L U R G I TECHNOLOGY DEVELOPMENT A P E A

TYPE=ALL'V

GENERAL LINEAR v 0DELS PROCEDURE

MANOVA TLST CRITERIA PDF THE HYPOTHESIS OF r .O OVERALL RPTYF EFFECT

ROY'S MAXIMUM ROOT CRITERION = <• 54923025

FIRST CANONICAL VARIABLE YIELDS AN F UPPER BOUNC

F t 5 , 5 4 ) =
1 8 • 3 3 'UPPER BOUUD)



FIG ELANCC OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAf

MULTIVARIATE ANALYSIS CF VARIANCE - tfATER CHEMISTRY DATA
LURGI TECHNOLOGY DEVELOPMENT AREA

TYPE=ALUV

GENERAL LINEAR MODELS PROCEDURE

MA NOV A TlST CRITERIA FOR Tt;E HYPOTHESIS OF NO OVERALL AFEA EFFECT

H = TYPE I S S & C F M A T R I

X

FOR: AREA
E = ERRjR SS&CP MATRIX
P = DEP. VARIABLES = 11

G = HYPOTHESIS OF = 2

NE= CF OF E = 54
S=MINCP»G) = 2

M = .5<ABS(P-G)-1) = 4.0
N = .5UJE-P-1) = 2 1.0

HGTELLING-LAtwLEY T^ACE = T?(E**-1*^> = 7.9225437;

F APPROXIMATION = 2 ( S *N + 1 ) * T R ( E* *-l * H ) / ( S * S * ( 2 v!+ S+ 1 ) )

WITH S ( 2 M + S + 1 ) A N C 2 ( S *
. + 1 ) D F

F(22,Bb> - 15.49 PROB > F = 0.CCC1

PILLAI'S TRACE V

F A P P R X I M A T 1 N

= TR(H* INV (h+E) ) - 1.2^070C C 2

(2iv + S+l ) /( 2: +3+1 ) * V/(S-V)
WITH S(2M+S+i) AND S(2N+S+1) n F

F (22» Q 0) = 6 .66 ROB > F = 0.0QC1

WILKS" CRITERION L = CET(E)/TET(H + E) = 0.07651954

EXACT F = (
1 - S G R T ( L ) ) / S G R T ( L ) * (

-

. E + - P - 1 ) /

F

WITH 2F AND 2 (NE+G-P-1 ) OF

F (22,88) = 1 . '4 6 PROB > F = 0.C001

ROY'S MAXIMUM ROOT CRITERION = 7.35 c bb4E5

FIRST CANONICAL VARIABLE YIELDS AN F UPPE- BOUND

F<2»54) = 198.71 (UPPER BOUND)



^ I G BLANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

MULTIVARIATE ANALYSIS OF V API A MCE - WATER CHEMISTRY LATA
LURGI TECHNOLOGY DEVELOPMENT AREA

TY D E=UPFA

GENERAL LINEAR v D E L S PROCEDURE

M A N V A TEST CRITERIA FOR THE HYPOTHESIS OF NO OVERALL AREA EFFECT

H = TY^E I SSiCP MATRIX FORI AREA
E = ERROR S S I C P MATRIX
P = DER. VARIABLES = 11

G = HYFClhESIb OF - 2

NE= DF OF E = 6 3

S=MIN(P»Q) = 2

M = . E ( a 3 S ( T - G ) - 1 ) = A . Q

N. = «5(NE-P-1) = 25.5

HOTELLING-LAWLEY TRACE = T*(E**-l*h) = l 2 • 8 A A 5 2 D l

F APPROXIMATION = 2 ( S*N* I ) * TR ( E * *-i * H ) / ( S*S* ( ?! + S + 1 ) )

WITH SC2M+&+1) AND 2(S*N+1) OF

(- ( 2 2 1 C 4 ) = 3 • 3 f PROB > F = 0.0 CI

P I L L A I • S TRACE V

F APPROXIMATION

= TR ( H* INV (H+E) ) = 1.52634624

(?r. + s^i )/(?.v + o + i) * v/<s-v)
'*ith s<2N'*s + i) and S(2N+s+d

F < 2 2 * 1 C 8 ) = 15.8 PROB > F = C.0CG1

h I L K S • CRITERION L = DETCE ) /CETCh+E ) = 3 1 9 3 3 c

EXACT F = C1-SQRT(L))/SQRT<L)*<NE+G-P-1)/P
WITH 2P AND 2(NE+Q-P-1) DF

F f 22* 106) = 9 1 ~t i i p PPOB > F = 0.0001

ROY'S MAXIMUM ROOT CRITERION = 1 1 . 2 3 7 6 c 5 <* 5

FIRST CANONICAL VARIABLE YIELDS AN F UPPER BOUND

F<2»63) - 355.88 (UPPER BOUND)



RIO BLANC C OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PRCGRA

(MULTIVARIATE ANALYSIS OF VARIANCE - WATER CHEMISTRY DATA
LURGI TECHNOLOGY DEVELOPMENT AREA

TYPE=UPPA

GENERAL LINEAR MODELS PROCEDURE

MAMOVA TEST CRITERIA FOP THE HYPOTHESIS OF NO OVERALL RPTYR EFFECT

H = TYPE I S S & C P MATRIX FOR! R P T Y R

E = F R P C R S S & C P MATRIX
P = CEP. VARIABLES = 11

= HYPOTHESIS CF = t

NE=DFOFE = 6 3

S = M I N C P t Q ) = 6

M = .5( ABS(P-G)-l) = 2.0
N = .5(NE-F-1) = 2 3.5

HOTELLING-LAWLEY TRACE = TP<E**-1*H) = 2*.8553&937

F APPROXIMATION = 2 ( S *N + 1 ) *TR (E ** -1 *h ) / ( S*S* ( ?;•*$ 1 ) )

wITH S(2 M +S+1) AND 2<S*N+1) DF

F ( 6 6 » 3 8 ) = 0.11 P ROB > F = 0.0001

PILLAI»S TRACE V

F A P P R C X I i'
1 A T I O N

= TR(H*INV<H+E>) = 2,0732814:

F ( 6 6 3 4 3 ) =

( 2 N + S + 1 > / ( 2 '• + S + 1 ) * V / ( S - V )

y I T H S < 2 w + S + 1 > A N S(2 N + S 1 ) D

2.7a P R C B > F - . C 1

!•: I L K S • CRITERION L = DET(E)/DET<H+E) =

W = -<NE-.5<P-G+1> >*LNCL)
U = NE-.5<P-G+1>
Z = SGRT(lP*P*G*Q-4)/(P*P+G*G-5)
E = <P*G-2)/4

^.C1G227 C
1

27h.^581
& .

5.35 08

1 fc • C

F APPROXIMATION = (U*Z-2B)/<P*Q)*(1-L**1/Z)/L**1/
WITH P*G AT,D U*Z-2B DF

F ( 6 6 * 2 8 9 ) = ROB > F = 0.0OG1



RIO ELANCO OIL SHALE COMPANY
ENVIRONMENTAL HYDROLOGY MONITORING PROGRAM

MULTIVARIATE ANALYSIS OF VARIANCE - *ATER CHEHISTRY DATA
L F C I T E C H N G L C G Y DEVELGPME ft T AREA

TYPE=UPPA

GENERAL LINEAR MODELS PROCEDURE

MANOVA TEST CRITERIA FOR THE HYPOTHESIS OF 1.0 OVERALL RPTYR EFFECT

ROY'S MAXIMUM ROOT CRITERION = 24.15368443

FIRST CANONICAL VARIAELE YIELDS AN F UPPER BOUND

F(6»63) = 2 5 3.fc£ (UPPER EOUuD)






